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1. [TacmopT OEHOYHBIX CPEACTB MO AUCHHUILUIHHE «XHUMUD)

st popmMupoBaHusi, KOHTPOJISI M OLIEHKH PE3yJIbTaTOB OCBOCHHUS 00IIE00pa3oBaTEIbHON
JTUCIUTUINHBL  «XUMHs» pa3paboTaHa CHCTEMa OICHOYHBIX MEPOIPHITHHA, YYUTHIBAIOIIAS
tpeboBanuss @DPI'OC COO (mpeamernbie pesynbratel) u  OPI'OC  CIIO (obmme wu
npodeCCHOHAIbHBIE KOMITETSHIIHH ).

BaxHoii  0COOEHHOCTHIO  CHPOEKTUPOBAHHOM  CHUCTEMBl  OLIGHUBAHUSA  SIBISETCS
COTJIACOBAaHHOCTh OIICHOYHBIX MEPONPUSATUI M 3aINTAHUPOBAHHBIX PE3YJIbTaTOB OOYyUYEHUSI.
Kaxxnoe oneHouHoe mepompusiTHE HAmpaBieHO HAa (OPMUPOBAHHE WU HU3MEpeHue 3HaHus /
YMEHHSI B KOHTEKCTE, YKa3aHHOM B PE3yJIbTaTe 00yUeHUSI.

B muctumimae « XuMusS» K OCHOBHBIM OIICHOYHBIM MEPOTPUATHSM OTHOCSTCS: 3a/IaHUs B
TECTOBOH (hopMe, MPAKTUICCKUE 3a/IaHUS HA COCTABJICHHE YPABHEHUHN peaKIHii, KIaCCHPUKAITUIO
U HOMEHKJIATYpPY XUMHUYECKHX COCAMHCHHUW, pacueTHbIC 3aJaduu, J1abopaTropHbIe pPadOTHI,
MPAKTUKO-OPUEHTUPOBAHHBIE 33/IaHUS (pacueTHbIC U TeOpeTUdecKue). B mpukiagHeix MOAYNISX B
KauyeCTBE OILICHOYHBIX MEPOIPHUATHI TaKkKe 3allJIaHUPOBAHbI KEHCHI 1 y4eOHO-UCCIIEIOBATELCKHE
MPOEKTHI.

Peanuzamusi OLIEHOYHBIX MEPONPUATUN MO XMMHUHU 3alJIAHUPOBAHA B paMKax TEKYIIETo,
pyOexKHOTO (TEMATHYECKOT0) KOHTPOJIS ¥ MPOMEKYTOYHON aTTECTAllUU IO JUCITUILIAHE.

CucreMa OIIGHOYHBIX MEPONPHATHA M0 XWMHU TPEJCTABICHA B MACIOPTE OINEHOYHBIX
cpenacts (Tabnuna 1).



Ta6mmma 1. ITacnopT OIIEHOYHBIX CPEJCTB MO AUCHHUIUINHE «XuMus» (BapuaHnrt 2)

Ne Monayas / Paznen / Tema Pe3yabTar 00y4yeHus Tunbl OEHOYHBIX MEPONIPUATHIA
I OcHoBHoOe cogepkaHue
1 |Pa3gen 1. OcHoBbl cTpoenusi |®opmyanpoBath 0a30Bble OHATHS
BellecTBa U 3aKOHBI XHMHH
1.1 |Crpoenue atoMoB xumMuueckux |COCTaBIATh XUMHUUECKUE (POPMYIIBI 1. Tect «CTpoeHue aTOMOB XUMHUUYECKUX 3JIEMEHTOB U PUPOJA
3JIEMEHTOB U NIpUpoOa COEIMHEHUH B COOTBETCTBUHU CO XUMHUYECKOH CBSI3H».
XUMHUYECKOH CBS3H CTEIEHbIO OKMCIEHUS XUMUYECKUX 2. 3ajauu Ha COCTaBJIEHUE XUMUUECKUX (HPOPMYJI IBYXaTOMHBIX
3JIEMEHTOB, UCXO/sl U3 BaJICHTHOCTU U [COeIMHEHUH (OKCUIOB, CyJIb()UIO0B, THAPUIOB U T.I1.)
NIEKTPOOTPHULIATEILHOCTU
1.2 |Ilepuoauyeckuii 3aKoH U XapakTepru3oBaTb XUMUYECKUE [IpakTHKO-OpUEHTUPOBAHHBIE TEOPETHUECKUE 3aJaHUS HA
tabnuua J[.1. Menneneesa AJIEMEHTHI B COOTBETCTBUU C UX XapaKTepU3aINI0 XUMHUECKUX AIIEMEHTOB: «MeTtammndeckue /
II0JIO)KEHUEM B IIEPUOANYECKON HEMETAJJIMYECKHUE CBOMCTBA, 3JIEKTPOOTPULIATEIIBHOCTD U
CUCTEME XUMHUYECKHX A1eMeHTOB [[.1. [cCpOACTBO K 2JIEKTPOHY XUMHUYECKUX 2JIEMEHTOB B COOTBETCTBUE C
Menneneesa UX JJIEKTPOHHBIM CTPOEHUEM U NTOJIOKEHUEM B IEPHOJUUECKON
cucTeMe XUMUYecKux aeMeHToB [[.1. Menaeneesa»
2 |Pa3gen 2. Xumuyeckue CocraBisarh ypaBHenus u cxembl  (KoHTposbHas padora

peakuuu

XHMHUYECKHX peakumni

<(CTp0€HI/Ie BeIECTBA U XUMHUYECCKHUE PECAKITUND)




Ne Mopnyas / Pa3nea / Tema PesyabTaT 00yuenus THIbI OLEHOYHBIX MEPONPUATHI
2.1 |Tumnel XUMHUYECKHUX pEaKLUM CocTaBisITh peakliuu COEIUHEHMS, 1. 3anaun Ha cocTaBiIeHUE YpaBHEHUM peaKnii:
pasioxxeHusi, o0OMeHa, 3aMelIeHus, — COEIMHEHMSI, 3aMEIICHUS, Pa3JIoKEeHUs, 0OMEHA U PEaKLUii C
OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIE  |y4aCcTHEM KOMIUIEKCHBIX COETUHEHUH (Ha mpumepe
peaKuuu U peakiun I'MJIPOKCOKOMIUIEKCOB JIFOMUHUS U IIMHKA);
KOMILJIEKCO0Opa30BaHus (Ha IpUMEpPe |— OKMCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIIUI C HCIIOIb30BAHUEM
I'MJIPOKCOKOMIUIEKCOB &JIFOMUHUS U [METOJIa 3JIEKTPOHHOr 0 OanaHca;
LIMHKA) C y4aCTUEM HEOPIaHUYECKUX |— C yJACTHEM KOMILJIEKCHBIX COEIMHEHUH (Ha mpuMepe
BELIECTB I'HJIPOKCOKOMIIJIEKCOB IIMHKA U ATFOMUHUS).
2. 3ajaum Ha pacueT KOJIMYECTBEHHBIX XapaKTEPUCTHK IPOAYKTa
peaKIMy COeTMHEHHUS; MAaCCOBOM MM OOBEMHOM J0JIM BBIXO/1a
IIPOJYKTA PEAKLIMU COEIUHEHMSI OT TEOPETUUECKU BO3MOKHOTO;
00BEMHBIX OTHOLIEHUH Ta30B; KOJUYECTBEHHBIX XapaKTEPUCTUK
MCXOJIHBIX BEIECTB U MPOIYKTOB PEAKLUHU; MacChl (00beM,
KOJINYECTBO BELIECTBA) MPOIYKTA PEAKLIUH, €CIIU OJTHO U3 BEIIECTB
JIaHO B BUJIE PacCTBOpa C ONPEAECICHHON MacCOBOM J10JIEH
PacTBOPEHHOI'O BeLIeCTBa
2.2 |DnekTponuTudeckas CocTaBnsTh ypaBHeHUs XUMHUecKkuX |l. 3ajaHus Ha cOCTaBI€HHE MOJIEKYJISIPHBIX M MOHHBIX PEAKIH ¢
JUCCOLIMAIMS M MOHHBIA OOMEH |peakluu HOHHOTO OOMEHa C y4aCcTHEM |y4acTHEM OKCHUJIOB, KHCIIOT, OCHOBAHUMN U COJIEH, HOHHBIX
HEOpPraHMYECKUX BEIIECTB peaxkui THAPOIN3a Coel, yCTaHOBJIEHNE U3MEHEHUS
KHCIIOTHOCTH CPEJIbI.
2. JTaboparopHas paboTa «Peakuun ruponuza
3 |Pazgen 3. Ctpoenne u HccaenoBarh crpoenne u cBoiictBa |KoHTposbHasi padora «CBolicTBa HEOPraHMYECKHX BELECTB)

CBOHCTBA HEOPraHMYECKUX
BEIIECTB

HEOPraHn4e€CKMXx BEIecTn




Moayas / Paznen / Tema

PesyabTaT 00yuenus

THIbI OLEHOYHBIX MEPONPUATHI

3.1

Knaccugukanus, HoMeHKIaTypa
U CTPOEHHE HEOPTaHUYECKUX
BEILIECTB

KrnaccuduiupoBats HeOpraHu4ecKue
BEIL[ECTBA B COOTBETCTBUHU C UX
CTpPOEHUEM

1. Tect «HoMmeHKI1aTypa 1 Ha3BaHUE HEOPTaHUYECKUX BELIECTB
UCXO/IA U3 MX XUMUYECKOH (POPMYITBI MIIM COCTABIICHUE
XUMUYECKON (OPMYJIbI UCXOSl U3 HA3BaHUS BELECTBA 1O
MEXIYHApOJAHON WIN TPUBUAIBHOW HOMEHKIATYPE).

2. 3aauu Ha pacyeT MacCOBOM J0JIH (MAacChl) XUMUYECKOTO
aIeMeHTa (COeMHEHNs) B MOJIEKYJIe (CMecH).

3. IIpakTrueckue 3a1aHus 10 KJIacCU(pUKaLUU, HOMEHKIAType U
XUMHUECKUM (HOpMyJIaM HEOPraHUUECKUX BEIIECTB Pa3IMUHBIX
KJIACCOB.

4. [IpakTrdeckue 3a/1aHus Ha ONPeIeICHIE XUMUYECKON
aKTUBHOCTH BEILLECTB B 3aBUCUMOCTH BHJIa XUMUYECKOU CBSI3U U
THUIIA KPUCTAJUIMYECKOMN PEILIETKH

3.2

Du3NKo-XUMHUYECKHE CBOMCTBA
HCOPTaHNYCCKUX BCIICCTB

YcraHaBIMBaTh 3aBUCUMOCTD (PU3HKO-
XUMHUYECKUX CBOMCTB
HEOPraHUYECKHUX BEILECTB OT
CTPOEHHMS ATOMOB U MOJIEKYJI, a TAKXKe
THIIA KPUCTAIMYECKON PEIIETKH

1. Tect «OcOOEHHOCTH XUMUYECKUX CBOMCTB OKCH/I0B, KMCIIOT,
OCHOBaHMM, aM(POTEPHBIX TUIPOKCUIIOB U COJIEI».

2. 3ajjaHus Ha COCTaBJIEHHUE YPAaBHEHUH XUMHUECKUX PEAKLIU C
Y4acCTHEM MPOCTHIX U CIOXKHBIX HEOPraHMUECKUX BEIECTB:
OKCHJIOB METAJUIOB, HEMETAJUIOB U aM()OTEPHBIX JIEMEHTOB;
HEOPraHMYECKUX KUCIIOT, OCHOBAHUN U aM(pOTEPHBIX
TUAPOKCHJIOB, HEOPTaHUYECKUX COJIEH, XapaKTEPU3YIOIINX UX
CBOICTBa U CIIOCOOBI OJTyYEHUS.

3. IIpakTHKO-OpUEHTUPOBAHHBIE TEOPETUUECKUE 3a/1aHUS HA
CBOWCTBA M MOJyYeHHE HEOPTaHMYECKUX BEIIECTB.

4. JTaboparopHas paboTta «CBOWCTBa METAIJIOB U HEMETAJIJIOBY»




Ne Mopnyas / Pa3nea / Tema PesyabTaT 00yuenus THIbI OLEHOYHBIX MEPONPUATHI
3.3 |IIpousBoncTBO Heopranudeckux |OOOCHOBBIBATH 3HAYECHUE U [TpakTHKO-OpHEHTHPOBAHHBIE 33AHUSI [10 COCTABICHUIO
BEUIECTB. 3HAUEHUE U IIPUMEHEHHUE HEOPTaHUYECKUX XMMHUYECKUX PEaKLUH ¢ y4aCTUEM HEOPraHUUECKHUX BEIIECTB,
IpUMEHEHHE B ObITY U Ha BEIIIECTB B OBITOBON U UCTOJIb3YEMBIX Ul UX UACHTU(DHUKALMY U IPOMBIIUIEHHBIX
IIPOU3BOJCTBE IIPOU3BOJCTBEHHOMU JESITEIbHOCTH CHOCO0OB MOJTyYEHHUS
4eJI0BEeKa UX (PU3UKO-XUMHUYECKUMHU
CBOMCTBaMHU
4 |Pazgen 4. Ctpoenue un HccnenoBarb crpoenue u ceoiictBa |KonrpoJsbHasi padora
CBOMCTBA OPraHMYECKHX OpPraHM4YeCcKHX BelecTB «CTpoeHue U CBOHCTBA OPraHN4YeCKUX BeleCTB)
BellecTB
4.1 |Knaccudukarus, CTpoeHUE U KrnaccudunupoBats opraHndecKue 1. 3agaHus HA COCTABJICHHE HA3BAHUM OPTaHMYECKUX COSIUHEHUMN
HOMEHKJIaTypa OPraHUYECKUX  |BELIECTBA B COOTBETCTBUU C UX 10 TPUBUAIBHOMN WJIM MEXIYHAPOIHOM cUcTeMaTH4YeCKON
BEIIECTB CTpPOEHUEM HOMEHKJIaType
2. 3ajaHus Ha COCTaBJIEHHE MTOJIHBIX U COKPAIIEHHbIX
CTPYKTYPHBIX ()OPMYJT OPraHUYECKHX BEIIECTB OT/AEIbHBIX
KJIACCOB
3. 3agaum Ha ompeseseHue mpocTeniei (GopMysbl OpraHuYecKoM
MOJIEKYJIbl, HCXO/ISl U3 3JIEMEHTHOI0 cocTana (B %)
4.2 |CBoiicTBa OpraHU4eCKUX YcraHaBiIMBaTh 3aBUCUMOCTD (pr3HKO- | 1. 3a1aHus Ha cocTaBlIeHUE YpaBHEHUH XMMUYECKUX peakuil ¢

COEIMHEHUI

XUMHYECKHX CBOMCTB OpTraHu4YCCKUX
BCIIECTB OT CTPOCHHA MOJICKYJI

y4acTHEM OPTaHUYECKUX BEIECTB HA OCHOBAHMM UX COCTaBa U
CTPOCHUS.

2. 3agaHus Ha COCTABJICHUE YPABHEHUM XMMHUUYECKUX PEAKIIHM,
WUTIOCTPUPYIOIINX XUMUYECKHE CBOWCTBA C YYETOM MEXaHU3MOB
IIPOTEKaHNs JaHHbIX PEaKLUi U T€HETUUECKOH CBSI3U




Ne Mopnyas / Pa3nea / Tema PesyabTaT 00yuenus THIbI OLEHOYHBIX MEPONPUATHI
OpraHMYECKUX BEIIECTB Pa3HbIX KJIacCOB
3. PacueTHble 3a/1auy 0 ypaBHEHUSM PEAKIIUI C yUacTHEM
OpPraHMYECKUX BEILECTB.
4. JTaboparopHas pabota «IlonyueHue 3THiIeHa U U3yYEHHE €T0
CBOMCTB»

4.3 |OpraHuueckue BELIECTBA B OO00CHOBBIBAaTh 3HAYEHUE U IIpakTHKO-OPUEHTUPOBAHHBIE 3aJAHUS 10 COCTABJICHUIO
KU3HEJCATECIIBHOCTH YEJIOBEKA. |[IPUMEHEHHME OPraHMYECKUX BEIIECTB |XMMHMUYECKUX PEAKLUN C y4aCTHEM OPraHMYECKHX BEIIECTB,
[Tpon3BOCTBO M MPUMEHEHUE  |B OBITOBOI M IPOU3BOJICTBEHHOM UCMOJIb3YEMbIX JUIS UX UACHTU(DUKALMY B OBITY U
OpraHMYECKUX BEIIECTB B NEeSITeTLHOCTH YeNIOBeKa UX (PU3MKO-  |IPOMBIIIIICHHOCTH.

IPOMBIIIJIEHHOCTH XUMHUYECKUMH CBONCTBAMU
S |Pa3pen 5. Kuneruueckue u HccaenoBars paBHOBeCHE U KonTposbnas padora
TepMOAMHAMHYECKHe CKOPOCTh XMMHMYECKHX peaKkuui «CKOpOCTh XMMHYECKOH peaKlii U1 XUMHYeCKoe PAaBHOBeCH e
3aKOHOMEPHOCTH NPOTEeKAHUA
XHMHUYECKHX peakuui
5.1 |Kunernueckue 3akoHomepHocTH |MccaenoBate BiausiHUE KoHLeHTpauuu |1. JlJaboparopHas paboTa Ha BbIOOD:

MPOTEKAHUS XUMUYECKHUX
peaxkuuii

pearupyomux BEeIecTB U
TEMIIEPATYPHI HA CKOPOCTh
XMUMHUYECKHUX peaKIuii

— «OrnpeneneHne 3aBUCUMOCTH CKOPOCTH pPEaKLIUU OT
KOHILICHTPALUU PEarupyrolUX BEIIECTBY;

— «OrnpeeneHne 3aBUCUMOCTH CKOPOCTH PEAKIIMUA OT
TEMIIEPATypPbI».

2. [IpakTUKO-OpHEHTHPOBAHHbBIE TEOPETUYECKUE 3aJaHUSI HA
aHasn3 (paKTOpPOB, BIUSIOIUX HA U3MEHEHUE CKOPOCTH
XUMHYECKON PeaKknn




Ne Mopnyas / Pa3nea / Tema PesyabTaT 00yuenus THIbI OLEHOYHBIX MEPONPUATHI
5.2 |TepmoauHamMuueckue HccnenoBarh BIUSAHUE U3MEHEHUS 1. 3agaum Ha pacyeThl TEIUIOBBIX 3()(HEKTOB XUMHUECKIX PEaKLIUi
3aKOHOMEPHOCTH MPOTEKaHUsI  |KOHLIEHTPALUU BELIECTB, PEAKLIUU U OIpeJesieHHE TUIA Peakuu (110 TeruioBoMy 3G (deKTy: IK30- U
XUMHUYECKHUX PEAKLIUH. Cpelibl U TeMIepaTypbl Ha CMELICHUE [3HIOTEPMUYECKHUE).
PaBHOBecue XMMHUYECKUX XUMHYECKOIO PABHOBECHUS 2. IIpakTUKO-OPUEHTUPOBAHHBIE 3aJaHNS Ha IPUMEHEHUE
peakuuin npunnuna Jle-Illarense 11t HAX0KACHNS HAIIPABJICHUS CMELICHHUS
pPaBHOBECHsI XUMHUYECKON PEeaKkLUu U aHaJIN3 (PaKTOPOB,
BJIUSIIOLINX HA CMELIEHUE XUMUYECKOTO PAaBHOBECHS.
3. JlabopaTtopHas pabota «/3yueHue BIUSHUS Pa3TUYHBIX
(aKkTOpOB Ha CMEIIEHUE XUMUYECKOTO PAaBHOBECHSI»
6 |Pa3spmen 6. IlucnepcHbie HccnenoBars nucnepcuslie cucrembl | KonTpoJsibHas padora mo teme «/lucnepcHbie cucreMbD)
CHCTEeMbI
6.1 |ducnepcHble cUCTEMBI U Pa3znuyarh nCTUHHBIE PACTBOPSI, 1. 3ajaun Ha IPUTOTOBJIEHUE PACTBOPOB.
(akTopbl UX YCTOMUNBOCTH KOJUJIOM/IHBIE PACTBOPHI U 2. [IpakTuKO-OpHEHTUPOBAHHbBIE PACUETHBIE 33aHUSI HA
rpy0oucIiepCHbIE CUCTEMBI Ha JIUCTIEPCHBIE CUCTEMBI, UCTIOJIb3yeMble B OBITOBON U
OCHOBE XMMHMUYECKOT0 IKCIIEPUMEHTA  |[IPOM3BOJCTBEHHOMN AEATEIbHOCTH YEJIOBEKA.
6.2 |HccnenoBanue cBONCTB HccnenoBath pU3NKO-XUMUUECKUE JlaGopatopHas paboTa (Ha BEIOOD):
JUCIIEPCHBIX CUCTEM CBOICTBA pa3IM4HbIX BUJIOB — IIpuroroBieHue pacTBOpOB;
JUCIIEPCHBIX CUCTEM — WccnenoBanne qUCIIEPCHBIX CUCTEM.
7 HccnenoBarhb cBoiicTBa

Pa3nen 7. KauecTtBeHHBIE
peakuuu 00HapyKeHHU s
OpraHv4ecKuX 1
Heopra}mqecm[x BEIIECTB

OPraHuYeCKUX U HEOPraHMuYeCKHX
BEIECTB C HCIO0JIL30BaHHEM
Ka4eCTBEHHBIX peakuui

10




Ne Mopnyas / Pa3nea / Tema PesyabTaT 00yuenus THIbI OLEHOYHBIX MEPONPUATHI
7.1 |O6HapyxeHue Heopranndeckux |MccnemoBars kauecTBeHHbIe peaknuu |1. JJaboparopras pabota (Ha BeIOOD):
KAaTHOHOB U aHUOHOB HEOpPraHUUYECKUX BEIIECTB — AHaniuTudeckue peakunu karnoHos [-VI rpymm;
— AHaIUTUYECKUE peakluyi aHHOHOB.
2. IIpakTryeckue 3aJjaHusi Ha COCTaBJICHUE YPAaBHEHUM peakiuii
oOHapyxeHus1 KaTUOHOB [-VI rpymi 1 aHWOHOB, B T.4. B
MOJICKYJISPHON ¥ MOHHOU (popmax.
7.2 |OOHapyxenue opranudeckux  (MccnenoBare kauecTBeHHBIC peakiuu |1. JlabopaTtopHas pabota (Ha BIOOD):
BEIIECTB OT/IETBHBIX KJIACCOB C |OPTaHMYECKUX COCAMHEHUN — KayecTBeHHbIE peakliiy Ha OTJENbHBIE KIACChl OPraHuYeCKIX
MCII0JIb30BaHNEM Ka4ECTBEHHBIX |OTEIbHBIX KIACCOB BELIECTB;
peakuuin — KauecTBeHHBIN aHAIN3 OPraHUYECKUX COSAUHEHUN 110
(YHKIIMOHAJIBLHBIM IPYyIIIIaM.
2. [IpakTuueckue 3a1aHusl HA COCTaBJICHUE KAUYECTBEHHBIX
peakiuii OOHapyKEHUS OPraHUYECKUX COCTUHEHHIA
II | IpogeccuoHAIBLHO-OPHEHTHPOBAHHOE COiePKaHUe (COePKaHNEe PUKJIATHOTO MOAYJIS)
8 |Pa3pnen 8. OuenuBarh nocJjeAcTBusA ObITOBOH |3ammTa Keiica (c yuerom 0yayuieii npogeccnoHaIbHOM

Xumus B ObITY H
NPOM3BOJACTBEHHOI
AeATeJbHOCTH YeJI0BEKA

U MPOU3BO/ICTBEHHOM 1€eATEJIHLHOCTH
YyeJJ0BeKa ¢ MO3HIINKA
IKOJIOTHIECKOH 0e30IMACHOCTH

AeSITeIbHOCTH)

Xumus B ObITY U
IIPOM3BOICTBEHHOM
NesITeIbHOCTH YeJIOBEKa

O11eHUBAaTh ITOCIENCTBHS OBLITOBOH U
MIPOU3BOJICTBEHHOU JESITETFHOCTU
YyeJI0BEKA C MO3UIIMI DKOJIOrNUECKOH
0e30macHOCTH

Keiic (c yuerom Oyaymieit npodeccuoHaNbHOM 1eATEeTHbHOCTH)
Bo3MOXHBIE TEMBI KEHCOB:

1. ITorernyieHne KIUMaTa U BHICBOOOXKIEHUE Ta30BBIX THAPATOB CO
JTHA OKeaHa.

2. Byaymue matepuansl sl aBHa-, MalllMHO- U TPUOOPOCTPOCHHUSI.
3. HoBble MaTepuaibl AJis COTHEUHbIX OaTapei.
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Ne Mopnyas / Pa3nea / Tema PesyabTaT 00yuenus THIbI OLEHOYHBIX MEPONPUATHI
4. JlekapcTBa Ha OCHOBE PACTUTEIIbHBIX MPEMApaTOB
9.1 (Pa3nen 9.1. UccnenoBanue u |(MHTepnpeTupoBaTh XUMHYECKHE 3amuTa y4e0HO0-MCCIe10BATEIbCKOI0 POEKTa (C y4eTOoM
XHMHUYECKHH aHAJIN3 00bEKTOB |[Ipolecchl U sBJIeHUA B Ouocdepe |0Oyaymieid npogeccHOHAIbHOM AeSITeIbHOCTH)
ouochepbl
9.1.1 |OcHoBBI TabOpaTOpPHOH BbIMIONHATE TOJHBIA LUK 1. JTabopaTopHas pabota «OCHOBBI JJA0OPATOPHOM MPAKTHKN.
MPAKTUKU B IPOGECCHOHATIBHBIX |IKCIIEPUMEHTAIBLHOTO UCCIe0BaHus ¢ |2. THUMOBBIE pacyeThl 10 TEMAaTUKE SKCIIEPUMEHTA.
nabopatopusix coOnrofeHreM mpaBui 6e3omacHoro  |3. 3aauu Ha BEIUMCIICHUE CPEIHErO 3HAYCHHUS
oOpaleHus ¢ BeIEeCTBAMH U AKCIIEPUMEHTAJIbHBIX JIaHHBIX, IIOTPEIIHOCTH.
nabopaTOpHBIM 000PYI0BAHUEM 4. TlpencraBneHue pe3ysibTaTOB SKCIEPUMEHTA B PA3THYHON
dbopme (Tabnuiia, rpaduk, OTYET, JOKIIA], IPE3CHTALIHS).
9.1.2 | Xumuueckuii ananus mpoO Bojb! (MccnenoBath XUMHUECKHA COCTAB 1. Tect «CBOMCTBA U COCTaB BOOEIY.

po0 BOJIBI

2. 3ananue «XUMHUYECKUH COCTaB BOJBI, TUIT BOABI U CIIOCOOKI €
MPUMEHEHUSD (C UCTIOTB30BaHUEM HOPMATHBHBIX IOKYMEHTOB).
3. [IpakTHKO-OpUEHTUPOBAHHBIE TEOPETUUECKHUE 3aJaHUS Ha
COCTaB BOIbI 1 CIIOCOOBI BBIPpAXKCHUSA KOHHGHTpaHI/Iﬁ H nepecyeT
KOHIEHTpaluH (C NCIOJIb30BaHNEM HOPMATUBHBIX JIOKYMEHTOB).
4. JJaboparopHas paboTa Ha BBIOOD:

— OuuncTKa BOABI OT 3arpsi3HEHUN;

— Omnpenenenve pH Boabl U €€ KHCIOTHOCTH;

— Omnpenenenre KeCTKOCTH BOJBI M CIIOCOOBI €€ YCTPaHEHUS
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Moayas / Paznen / Tema

PesyabTaT 00yuenus

THIbI OLEHOYHBIX MEPONPUATHI

9.13

XHUMHUYECKUN KOHTPOJIIb
Kau4ecTBa NMPOAYKTOB IMUTAHUS

HccnenoBaTh XUMHYECKUH COCTAB
MPOAYKTOB MMUTAHUSA

1. Tect «Oprannyeckue U HEOPraHMUECKNE BEIIECTBA, BXOIAIINE
B COCTaB IIPOJYKTOB ITUTAHUS».

2. IlpakTHKO-OpUEHTUPOBAHHBIE 33aHUS 110 KyJTUHAPHON
TEeMaTHUKe.

3. JlJabopaTopHas pabota (Ha BEIOOD):

— OOHapy’keHHe HUTPATOB B IPOAYKTaX IUTAHUS;

— HccnenoBanue nNpoyKTOB MUTAHUS HA HAJIMYKE YTIIEBOJIOB
(MyKa, TBOPOT, MOJIOKO, HOTYpPT) Ha HaJIM4KeE YIJIEBOJOB (Kpaxmal,
TJII0K03a, caxapo3a)

9.14

XUMHUYECKU aHaIu3 Mpod
IIOYBBI

HccnenoBaTh XUMHYECKUHA COCTAB
po0 MOYBHI

1. Tect no Teme «XUMHUYECKUIA COCTaB HEOPTraHUUECKUX U
OpraHUYECKUX yJOOPEHUID».

2. 3aganne «B3auMOCBA3b COCTaBa MOYBEI, THII IIOYBLI H €€
Ha3HAYEHUS».

3. JJaboparopHas paboTta (Ha BEIOOp):

— OOHapy’keHle HeOPraHUYECKUX MpUMeceil B MpoOax MOYBHI;
— Omnpenenenne pH BogHOMI

BBITSKKU TIOYBBI, €€ KUCIIOTHOCTH U IEJIOYHOCTH

9.1.5

Hccnenosanue o0bEKTOB
ouocdepsl

HccnenoBath XUMHUECKUN COCTAB
00BeKTOB OHOChepsl Ha IpUMEpE
MPOJIYKTOB MUTAHUS, BOJIBI U TIOYBBI

Y4eOHo-HccIe10BaTeIbCKHII MPOEKT B 00JIACTH MCCIIeI0BAHUS
00BEKTOB OUOChEPHI.

BOSMO)KHI)IG TCEMBI HpOCKTOBI

1. UccnenoBanue coctaBa MUHEPAIBHOM BOABI K PEKOMEHTAlIKU
IO €€ UCIIOJIb30BaHHUIO.

2. UccnenoBanue pa3pyliaomero 1eiCTBUs IPUPOAHONU BOJbI HA
CTPOUTEIbHBIE MaTEPHUAIIBI.
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Moayas / Paznen / Tema

PesyabTaT 00yuenus

THIbI OLEHOYHBIX MEPONPUATHI

3. CocTaBiieHrEe IPOEKTa I[BETHUKA/OTOpoa/caia B 3aBUCUMOCTH
OT COCTaBa MPOAHAIM3UPOBAHHBIX TTOYB.

4. CocraBieHnue cOalaHCHPOBAHHOTO MEHIO Ha JIeHb (HEJENI0) B
3aBHCHUMOCTH OT COJEPKaHUSI XUMUYECKUX MAaKpO U
MHUKPO3JIEMEHTOB B MTPOIYKTAX MUTAHHUS.

5. UccnenoBanue KauecTBa NUTHEBOM BOBI.

6. UccnenoBanue nmpoO BOAOIPOBOIHON BOJIBI HA MTPEAMET
YCTPAHEHUS KECTKOCTH.

7. YcTpaHEeHUe )KECTKOCTU BOJIbI B CEITbCKOX03CTBEHHOM
JIeATETLHOCTH

9.2

Pasznen 9.2. UcciienoBanmne u
XMMHYECKHIl aHAJIN3 00HLEeKTOB
TexHochepsl

HNHTepnpeTupoBaTh XMMHYECKHE
npoueccsl 1 siBJeHUs B TexHocdepe

Y4eOHO-uccIe10BATEIBCKUH POEKT (€ y4eToM Oyayiuei
npogdeccuoHAJIbLHOM 1eATeJTIbHOCTH)

9.2.1

OcHOBBI 1a00paTOPHOI
IPaKTUKU B IPO(ECCHOHATBHBIX
nabopaTopusx

BbITIOIHATE TOIHBINA UK
HKCIEPUMEHTATBHOTO UCCIIEOBAHUS C
co0JTI0/IEeHHEM IIPaBUII O€30MacHOr0
oOpaleHus ¢ BeleCTBaMU U
71a00paTOpHBIM 000pyI0OBaHUEM

1. JTabopatopHasi pabotra «OCHOBBI TaOOPATOPHON TPAKTHKI.
2. TunoBsbIe pacyeThl O TEMaTHKE IKCIIEPUMEHTA.

3. 3aaun Ha BBIUMCIICHUE CPETHErO 3HAYCHHS
AKCIIEPUMEHTAIbHBIX IaHHBIX, MIOTPEITHOCTH.

4. IlpencraBieHue pe3ylbTaTOB SKCIEPUMEHTA B PA3TUYHON
dbopwme (Tabnuia, rpaduk, OTYET, TOKIIA], IPE3CHTALIHS).
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Moayas / Paznen / Tema

PesyabTaT 00yuenus

THIbI OLEHOYHBIX MEPONPUATHI

922

XUMUYECKUH aHAIU3 MPoo
TEXHUYECKOU BOJBI

HccnenoBaTh XUMHYECKUH COCTAB
po0 TEXHUYECKON BOIbI

1. 3agauu Ha ompeieNIieHuEe METaNIOB, HEOPraHWYECKUX AHUOHOB U
OpPraHWYECKUX BEIECTB B TEXHUYECKON BOJE pa3HOTO HA3HAYCHUSI.
2. [IpakTHKO-OpHUEHTHPOBAHHBIE TCOPETHUCCKHUE 3aJaHUs Ha
COCTaB BOJIBI U CITOCOOBI BBIPAYKEHUSI KOHIICHTPALIUNA U TTePECUET
KOHIIEHTpalui (C UCIOJIb30BaHUEM HOPMATHUBHBIX JJOKYMEHTOB).
3. 3amanne « XMMHYSCKHI COCTaB TEXHHUYSCKOM BOJIBI, THUIT BOJBI M
CIOCOOBI €€ MPUMEHEHUS (C HCIIOI30BAaHIEM HOPMAaTHBHBIX
JIOKYMEHTOB).

4. JJaboparopnas pabota (Ha BEIOOD):

— Ornpezenienne XJI0pUI0B METOIOM TUTPOBAHUS B TEXHHUUECKOU
BOJIE;

— OrnpezenieHne )KeCTKOCTH TEXHUYECKON BOABI METOI0M
TUTPOBAHUS

923

XHUMHUYECKUN KOHTPOIIb
KauecTBa BO3AyXa

HccnegoBath COJACPpIKaHUC
YTJICKUCIIOrO I'a3da B BO3YyXC

1. Tect o Teme «XUMHUYECKUI COCTaB aTMOC(EPHOTO BO3AYyXa U
BO3/yXa paboueil 30HbI».

2. [IpakTUKO-OpHUEHTUPOBAHHBIE 33JaHHSI HA XUMUUECKUN aHAIIN3
cocTaBa BO3yXa.

3. JlabopaTtopHas pabota «OnpeneneHue coaepx aHus
YIIIEKHUCIIOTO Ta3a B BO3/AyXe

MTOMETIEHUS IKCIPECC-METOIOM
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Ne Mopnyas / Pa3nea / Tema PesyabTaT 00yuenus THIbI OLEHOYHBIX MEPONPUATHI
9.2.4 | XumMuuecKkuii aHaiu3 mpoo HccnenoBath npoObl MaTepraioB 1. ITpakTUKO-OPUEHTHPOBAHHBIE 33/1aHUS 110 XUMUYECKOMY
MaTepUaioB CTPOUTENBHO- CTPOUTENILHO-PECTaBPALIMOHHON aHaJIM3y NpoO MaTepHaIOB CTPOUTEIHHO-PECTABPAIIHOHHON
pPECTaBpallMOHHOM AEATEIbHOCTH | IEATEIBHOCTH U JU3aiiHa JeSATEIIBHOCTH U JU3aiiHa.
U au3aiiHa 2. JJaboparopnas pabota (Ha BEIOOD):
— M3roToBieHne Kpacok (1o 00p MUIMEHTOB U CBSI3bIBAIOLINX
BEIIIECTB);
— WccnenoBanue cBOMCTB BSKYLIMX BELIECTB HA IPUMEPE TUIICA
9.2.5 |HccnenoBanue 00bEKTOB HccnenoBaTb XUMUYECKHUI COCTaB VY4ebHOo-HcCeIe10BaTeNbCKUM IPOEKT B 001aCTH UCCIIEOBAHUS

TeXHOCHEPHI

00BEKTOB TEXHOC(EPHI HAa TPUMEPE
TEXHUYECKOHN BOJIbI U MAaTEPUAIIOB
CTPOUTEIBLHO-PECTABPALIMOHHOMN
JIEATENIbHOCTH U JU3aiiHa

00BEKTOB TEXHOC(hEPHI.

Bo3MokXHBIE TEMBI TIPOCKTOB:

1. KoHTpob KadyecTBa TEXHUYCCKOM BOJBI PA3HBIX BHJIOB B
cootBeTcTBUU ¢ MeToaukamu 1mo 'OCT.

2. Co3ziaHue 1eKOpaTUBHOW IITYKAaTypKH.

3. [TurMeHTHI B U3AENUSAX U3 CTEKIIA.

4. UccnenoBanue pa3pymiaroniero A1eicTBUs BOAbI Ha
CTPOUTENIbHBIE MaTEePHAIIBI.

5. OneHka cocTosTHUS BO3/AyXa paboueid 30HbI CIISIUAINCTa
(TexHomora, CTPOUTENS U T.II., C y4ETOM 00JIacTH
poeCCHOHAIBHON JESATENHHOCTH) B COOTBETCTBUU C
HOPMAaTUBHBIMH JIOKYMEHTAMU
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2. OneHoYHbIE CPeICTBA M0 AMCUHMIINHE «XUMUSD)

2.1. OueHoYHbIE CPEACTBA TEKYLIEr0 KOHTPOJISA MO IMCHUILTHHE « XUMUD)

Texymuii KOHTPOIb pPE3ylIbTaTOB OOYYEHHS MOXKHO OCYHICCTBISATH Pa3THYHBIMU
METOJIaMU W C TOMOINBIO PA3IMYHBIX OICHOYHBIX CpeACTB. llo mucuurimae «XuMUS» B
KaueCTBE CPEJICTB TEKYIEro KOHTPOJS MPUMEHSIFOTCS BOIMPOCHI JJIsi OPraHU3allid YCTHOTO H
MMMCBMEHHOTO OIPOCca, CUCTEMBI 33JJaHH B TECTOBOM opMe, 3a/1a4l U YIPAKHEHUS, TPAKTUKO-
OpUEHTHPOBAaHHBIE 3aJaHus (TEOPETHUYECKHUEe, pacueTHbIe, CHUTYAI[MOHHBIE), JIabopaTOpHbIE
paboThI U Apyrue OLleHOUHbIe MeponpusTus. Hike npuBeneM npuMepbl HEKOTOPBIX U3 HUX.

2.1.1. Cucrembl 3a1aHuii B TecTOBOI Gopme

Cucrema 3amaHuii B TeCTOBOW (popMe — ITO cojepiKareabHas CUCTEMa, OXBATHIBAIOINAS
B3aMMOCBSI3aHHBIC AJIEMEHTHI 3HAHUI. B oTIu4Me OT TeCTOB, B CUCTEMAaX 3aJlaHUi BEPOSTHOCTD
MIPABWJIBHOTO OTBETA Ha MOCJICIYIOINIEe 3aJaHUEe MOXKET 3aBUCETh OT BEPOSTHOCTH MPABHILHOTO
OTBETa Ha MPEIBIYITUE 3aTaHHUS.

Jlis Toro 4toObl Ha OIHOM COJEpPXKATeIbHOM MaTepuaie MOXXHO OBLJIO COCTaBHUTH
HECKOJIbKO BapHaHTOB TeCTa, KOHCTPYHPYIOT 0a3y 3ajgaHuil B TectoBoil ¢opme. Eciu ectb
KOMITBIOTEPHBIE TIPOrpaMMBbl T€HEpAIUU TECTOB, TO B MPOrpaMMy CO3JaHHUS TeCTa BBOAMUTCA
0aza, BKIIOYaroas B ce0s mapajuieNbHbIe M0 COACPKAHUIO U TPYAHOCTH BapUaHTHI OJHOTO U
TOTO K€ 3aJ]aHusl. DTO 03HAYAET, YTO MPOBEPKA 3HAHUS MPU3HAKOB, CBOMCTB, COCTaBa, () yHKITHI
OJTHOTHITHBIX OOBEKTOB MOXKET OBITH OpraHW3oBaHa Ha 0a3e OAHOTO W TOTO K€ 3aJIaHus,
MEHSIOIIETO B CBOEM TEKCTE TOJIBKO HA3BaHHE JITHX OOBEKTOB. DTH 3aJlaHUsl HA3bIBAIOT
(daceTHBIMU, T.€. UMCIOIIMMH ITEPEMECHHBIC dJICMCHTHI.

[IpuBenemM mpumep cucTeMbl 3aJaHUl B TeCTOBOM (opme, BKItouaromieil (aceTHbie
3ananus (paceTsl B 33JaHUH 3aKJIIOUEHBI B (PUTYpHBIE CKOOKH).

HazBanune TeMbl Tema 1.1 «CTpOCHI/Ie ATOMOB XMMHWYCCKHX DJICMCHTOB U
npupona XHUMHYECKOM CBSI3H

PesynbTar 00yueHus CoctaBnsaTh XUMHUYEeCKHE (OPMYNIbl COCTUHEHUH B
COOTBETCTBUU CO CTENEHBIO OKHUCIEHHS XHMHUYECKUX
AIIEMEHTOB, UCXOMs u3 BaJICHTHOCTH u
AIIEKTPOOTPHULIATETLHOCTH

OO01re KOMIIETEHIIUNA OK 01

Bbi0epuTe onyH NpaBUIbHBIN OTBET:
1. Atomsbl C u Si UMEIOT OZIMHAKOBOE YHCJIO:
A) HEWTPOHOB B si/Ipe
b) sneprernueckux ypoBHei
B) 251eKTpOHOB Ha BHEIIHEM YHEPTETHUECKOM YPOBHE
I') anexTpoHoB
2. B paay xumnueckux snemeHToB Li—-Be—B—C meTamnnueckue cBoiicTBa:
A) ycunusarorcs
b) ocmabeBarot
B) e menstroTcst
I') u3MeHsI0TCS NepUoINIecKu
17



3. K s-aieMeHTaM OTHOCUTCS:

A)K

b) S

B) Fe

I') Br

4. Ilyrem coenuHeHUs1 aTOMOB 101 HOMepoM 11 u 17 oO6pa3yercst BEIIECTBO C
XUMHUYECKOH CBS3bIO:

A) noHHOM

b) koBasieHTHOM TTOJISIPHOM

B) xoBaneHTHOI HEMOJISIPHOM

I') MmeTannmueckoi

5. {KOJIIMYECTBO FIIEKTPOHOB B aTOME; KOJIMYECTBO SHEPIETUYECKUX YPOBHEH; KOJTHMUECTBO
AJIEKTPOHOB HAa IOCJIEIHEM SHEPreTUYECKOM YpPOBHE; KOJIMYECTBO IPOTOHOB B SIpE aTroma}
COOTBETCTBYET

A) HOMepy nepuoa

b) Homepy rpynmsl

B) nopsinkoBomy HOMEpY

6.{xsopuny 6apus, aamasy, aMMUaKy, CEPHOU KUCIIOTE } COOTBETCTBYET

A) MOHHAsi XUMUYECKasi CBSI3b

b) koBasieHTHAs MONsIpHAs XUMUYECKasi CBSI3b

B) xoBasieHTHas HEMOJIApHAs XUMUYECKas CBSI3b

7. {cBsi3b, 00Opa30BaHHAA 3a CYET 0Opa30BaHUs OOUINX ANEKTPOHHBIX MAap; CBS3b,
oOpa3oBaHHas 3a cueT 0000IIECTBICHUS BAJICHTHBIX JIEKTPOHOB; CBSI3b, 00pa30BaHHAs 33 CUET
ANEKTPOCTATUYECKUX CUJT PUTSKEHHSI} Ha3bIBaeTCS

A) HOHHOM

b) metannuueckoi

B) xoBanentHoit

8. {B mopsaKe BO3pacTaHUs METANINYECKUX CBOMCTB; B MOPsAKE YObIBAHUS paanyca
aTOMOB; B IIOPSJIKE BO3pAacTaHUsl KUCIOTHBIX CBOMCTB JIETYYHX BOJAOPOIHBIX
COEJIMHEHUH } 2JIEMEHTBI PACIONIOKEHBI B PSITY

A) K, Ca, Sc

b) Al, Mg, Na

B)F,CL 1

9. Kakoe u3 cyxaeHuit BepHo aJis1 35eMeHToB {VA rpymnmsl , IVA rpynnsl, IA rpynmst}

A) obmas hpopmyia geTydero BogopoaHoro coeaqunenns RH4

b) He 00pa3yroT MeTyunx BOJOPOAHBIX COCTUHEHUM

B) 1o 3aBepiieHus SHEPreTHYECKOro ypoOBHS HE XBaTaeT TPEX ANEKTPOHOB

10. Cpenu BemecTs, ykazanHbx B psaay {NHs, Oo, HCI, SO;; CaO, HNO3, Cl12, CO2;
H2S04, HI, CuCl2, CH4, NH3}konu4ecTBO COeIUHEHHI ¢ KOBAaJICHTHOMN MOJISPHOI CBSI3BIO
paBHO

A) Tpem

b) nBym

B) uetbipem

11. Xumuueckas cB3b B MOJIEKyJIaXx {030HA U XJIOpUAA KaJIbLIUs; CEPHON KUCIIOTHI U
XJIOpUJIa aMMOHHUS; CEPHOM KUCIOTHI U 030HA} COOTBETCTBEHHO
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A) KoBaJIeHTHAas TOJISIPHASL U MOHHAS

b) koBasieHTHas MOJNsIipHAsk U KOBAJICHTHASI HETIOJISIpHAs

B) koBasienTHAas HEMOJIsIpHAs U MOHHAS

Kak BuAHO W3 TpUBEACHHOrO TNpuMepa, Kaxaoe (aceTHOE 3aJaHHuE MOXKET OBITh
peoOpa3oBaHO B HECKOJIBKO PA3JIMYHBIX BAPHAHTOB OJTHOTO 3a/IaHUS TECTOBOW cUCTEeMBbI. [Ipu
OpraHu3aly aBTOMaTU3UPOBAHHOIO TEKYIIETO KOHTPOJIS MOSBIISETCA BO3MOKHOCTh F€HEPALINH
00JIBIIOr0 KOJMYECTBAa BapUAHTOB TECTa, MPU 3TOM 3aJaHUs, MOJydyeHHbIe U3 (acera, OyayT
MapajuieJIbHbI 10 COACPKAHUIO U TPYIHOCTH.

2.1.2. llpakTHyecKkue 3a1aHUS U 3a1a4M

[IpakTuueckue 3amaHus U 3a7adyd, YaCTO MCHOJb3yEeMble B KauyeCTBE IUAAKTUYECKUX
CPEICTB B €CTECTBCHHOHAYYHBIX JUCHUIUIMHAX, TAKKEe MOTYT OBITh (haceTHhIMH. BO3MOXHO
NpUMEHEHHE 33Ja4 C BapuaHTaMU OTBETa Il yJ0OCTBa OpraHM3alyy aBTOMATH3UPOBAHHOTO
KOHTPOJISL.

[IpakTrueckue 3ajaHus U 33/1a4u IPEICTABIICHBI B Pa3enax:

1. OcHoOBBI cTpoeHHsI BellleCTBA — 33aJa4d HA COCTABJICHHE XHUMHUYECKUX (QOpMyT
JIByXaTOMHBIX COeIMHEHUH (OKCHUIIOB, CYNb(HIOB, TUAPUIOB U T.I1.).

2. XuMH4ecKne peakuuu

2.1. 3amaum Ha cOCTaBJICHUE YPAaBHEHUM PEaKlUii: COSAMHEHUS, 3aMEIICHUS, PA3JIOKEHUS,
0o0OMEHa U peaklnil C y9acTHeM KOMIUIEKCHBIX COSAMHEHHH (Ha MpUMepe THAPOKCOKOMILIEKCOB
QTIOMUHHUS ¥ [IMHKA); OKUCIUTEIHbHO-BOCCTAHOBUTEIBHBIX PEAKIUI C UCIIOJIb30BAHIUEM METO/1a
NEKTpOHHOro  0ajaHca; C  y4yaCTMEM KOMIUIEKCHBIX COEOUHEHMM (Ha  mpumepe
TUIPOKCOKOMITJIEKCOB IIMHKA U aTFOMUHUS).

2.2. 3ajauu Ha pacueT KOJIUYECTBEHHBIX XapaKTEPUCTHK MPOIYKTa PEAKIIMU COSUHEHUS;
MaccoBOW WM OOBEMHOW JOJHM BBIXOJA MPOIYKTa PEAKIMU COSAMHEHHS OT TEOPETUUECKH
BO3MOXXHOTO; OOBEMHBIX OTHOIICHHWN Ta30B; KOJUYECTBEHHBIX XapaKTEPUCTUK HCXOJHBIX
BEIIECTB U MPOAYKTOB pEaKlUH; Macchl (00beM, KOTUYECTBO BEIIECTBA) MPOJIYKTa PEaKIuH,
€CJIM OJTHO U3 BELIECTB JaHO B BUJI€ PACTBOPA C OIIPEIEICHHON MacCOBOM J0JI€i pacCTBOPEHHOTO
BELIEeCTBA.

2.3. 3agaHus Ha COCTaBJICHHE MOJIEKYJISIPHBIX M MOHHBIX PEaKIMH C yJaCTHEM OKCHJOB,
KHUCJIOT, OCHOBAHUI M COJIEH, HOHHBIX PEAKIHMI TUAPOJIN3a COJICH, YCTAHOBJIECHUE W3MEHECHUS
KHCJIIOTHOCTH CPE[IbI.

3. CTpoeHue U CBOMCTBA HEOPraHNYECKHUX BelIeCTB

3.1 3agaum Ha pacueT MaccoBO# J10JM (Macchl) XUMUYECKOTO AJIeMEHTa (COeAMHEHNUs) B
MOJIEKYJe (CMECH).

3.2. Ilpaktuueckue 3agaHusl MO KiIacCUPUKALMU, HOMEHKJIAType M XHUMHUYECKUM
(dbopMysiaM HEOPraHUYECKUX BEIIECTB PA3IIUYHBIX KIaCCOB.

3.3. IlpakThueckue 3aJaHHsl Ha OINPEIEICHHE XUMHUYECKOM AKTUBHOCTH BEILECTB B
3aBUCHMOCTH BUJIa XUMHUYECKOM CBSI3M M TUITA KPUCTAIUTMIECKOMN PEIIeTKH.

3.4. 3ajaHus Ha COCTABJICHUE YPAaBHEHUM XMMUYECKUX PEAKUUN C yYACTUEM MPOCTHIX U
CIIO)KHBIX HEOPraHWYEeCKHX BEIIECTB: OKCHJIOB METAIJIOB, HEMETANIOB H aM(OTEepHBIX
JJIEMEHTOB; HEOPraHWYECKHX  KHUCIOT, OCHOBAaHMH W  aM(OTEpHBIX THUIPOKCHUIIOB,
HEOPTaHMYECKUX COJIeH, XapaKTePU3YIOIIUX UX CBOMCTBA U CITIOCOOBI TTOTyUEHUSI.

4. CTpoeHue U CBOICTBA OPraHMYeCKUX BElleCTB

4.1. 3agaHust Ha cocTaBJIeHHE Ha3BaHUI OPraHMYECKUX COEAMHEHUN IO TPUBHAIILHOM MK
MEKTYHAPOAHON CUCTEMaTHYECKO HOMEHKIIATYPE;
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4.2. 3agaHus Ha COCTaBJIICHHE TIOJHBIX M COKPAIICHHBIX CTPYKTYPHBIX (HOPMYIT
OpPraHMYECKUX BEIIECTB OTJEIbHBIX KJIACCOB.

4.3. 3amaum Ha oTpeIeICHIE MPOCTeHIel GopMyITbl OPraHUIeCKOM MOJIEKYJIbI, UCXOMIS U3
3J€MEHTHOT0 cocTaa (B %).

4.5. 3amaHus Ha COCTaBJICHHE YpPAaBHEHUN XUMHUYECKMX pEaKUUd C Yy4acTHEM
OpraHMYECKUX BELIECTB HA OCHOBAaHUU UX COCTaBA U CTPOCHHS.

4.6. 3amaHus Ha COCTABJIICHUE YPAaBHEHUW XMMHUYECKUX PEAKIUH, WLTIOCTPUPYIOIINX
XUMHUYECKHE CBOMCTBA C yUETOM MEXAaHU3MOB IPOTEKAHUS JAHHBIX PEAKLM U T€HETHYECKOU
CBSA3U OPraHUYECKUX BEUIECTB PA3HBIX KJIACCOB.

4.7. PacueTHble 3aja41 110 YPAaBHEHUSIM pEaKLUii C y4aCTHEM OPraHMUYECKUX BEIIECTB.

5. KuHernueckme ¥ TepMOAMHAMHMYECKHME 3aKOHOMEPHOCTH IPOTEKaAHHUS
XUMHYECKHX PeaKkuuid

5.1 IlpakTuueckue 3aaHusl Ha OLIEHKY M3MEHEHHUS CKOPOCTH XHMHUYECKOM peakiuu U
HaIlpaBJICHUsI CMELIEHUsI PaBHOBECHUS C UCIIONIb30BaHueM npuHuumna Jle-Illarense.

5.2 3agauu Ha pacyeThl TEIIOBBIX A((HEKTOB XUMHUUECKHUX PEaKIUil U OomnpeAesieHUue THUIa
peakuuu (o TemtoBoMy 3PEKTy: 9K30- U IHAOTEPMUUYECKUE).

6. IncnepcHbie cuCTEMBI

6.1. 3amaun Ha MPUTOTOBIICHUE PACTBOPOB.

7. KadecTBeHHble peakuuu OOHAPY:KeHUS] OPraHUYeCKHX M HEOPraHUYeCKUuXx
BellecTB

7.1. IlpakTHueckue 3a/laHusl Ha COCTAaBJICHUE YPAaBHEHUH peakiil 00HapyKEHUsI KATUOHOB
I-VIrpymnmn u aHHOHOB, B T.4. B MOJIEKYJISIPHON ¥ HOHHOU popmax.

7.2. IlpakTuueckue 3aJaHusl HAa COCTABIICEHUE KAUECTBEHHBIX pEaKIuil OOHApY>KEHUs
OpPraHUYECKUX COCAMHEHUN.

9.1. UccnenoBanue H XUMHYECKHH aHAJIH3 00bEKTOB OHochepsbl

1. TunoBsle pacyeThl 10 TEMATUKE KCIIEPUMEHTA.

2. 3amauM Ha BBIYUCIIEHHE CpPEAHEr0 3HAYEHUs HSKCIEPUMEHTAIbHBIX JaHHBIX,
MOTPEIIHOCTH.

3. 3amaHue «XUMHUYECKUH COCTaB BOJbI, TUIl BOJABI M CIOCOOBI €€ MpUMEHEHUs» (C
HCIOJIb30BAHNEM HOPMATUBHBIX JTOKYMEHTOB).

4. 3ananue «B3anMOCBA3b COCTaBa MOYBBI, TUII IOYBBI M €€ HA3HAUEHUS.

9.2. UccnenoBanue U XUMHYECKHI aHAJIN3 00bEKTOB TeXHOC(EPbI

1. TunoBsle pacyeThl 10 TEMATUKE KCIIEPUMEHTA.

2. 3agauM Ha BBIYMCICHHE CPEJHEro 3HAYEHMS] SKCIEPUMEHTANbHBIX JaHHBIX,
MOTPEIIHOCTH.

3. 3amaunm Ha ompejelieHue METAJJIOB, HEOPraHMYEeCKHMX aHHOHOB M OPTaHUYECKUX
BELIECTB B TEXHUYECKON BOJIE Pa3HOTO Ha3HAYEHUSI.

4, 3amaHne «XHMHYECKHH COCTaB TEXHUYECKOM BOJbLI, THUII BOJLI U CIIOCOOBI ee
IIPUMEHEHUSD (C UCIIOJIBb30BAaHUEM HOPMATUBHBIX IOKYMEHTOB).

IIpumepsl 32124 M0 pa3HbIM TEeMaM JUCHUIIMHBI

I. C BapnanTamMu 0TBETOB

1. B peaknuto, TepMoxumMudeckoe ypaBHeHue kotopoit S + Oz = SO, + 297 k/Ix, BcTynuna
cepa maccoi 1 r. KonudecTBo TEIIOTHI, BBIIEIUBIIEECS IPHA 3TOM, PABHO:

A) 9,28 xJIx

b) 74,25 x]Ix
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B) 29,7 xJIx

2. YKaxuTe coJib, BOAHBIA PACTBOP KOTOPOM UMEET IIEIOUYHYIO CPENY

A) cynbpat xanus

b) xnopuz anmomunus

B) xapOonat kanus

3. Onpenenute Ha3BaHUE BEIIECTBA, IMIaBHAS LIENb KOTOPOT'O COCTOUT U3 YETHIPEX aTOMOB
yraepoaa, COACPKUT KapOOKCUIIbHYIO TPYIIIY U OJHY JBOMHYIO CBSI3b, a TAKXKE PaJHKaIbl METUII
U ATHIL

A) 3-metni-3-3TunOyTeH-3-0Bast KUCI0Ta

b) 3-meTun-2-3tunOyren-3-oBasi KMUCIOTa

B) 2-metnn-3-3tundyren-3-oBast KHCIOTa

®daceTHbIe 321241

4. CocTtaBbTe XMMHYECKHE (POPMYIIBI IBYXaTOMHBIX COCAMHEHHH: {CHIMIMJ KalbLus,
ruapua 6apus, cynbdua xxenesa (I1I), oxcun azora (II), oxcua amromunus, xnopun xenesa (II),
Hutpun 6apus, okcug pryTtH (I), okcun cypsmsl (V); okcua meau (I), xaopua prytu (I11), Hutpua
Kalusl, CHWJIMLKJ Maraus, ruapuj amomunus, cynbdua csuHma (II), 6poMun muHKa, oKCHA
yraeponaa (II), okeun xnopa (V); autpug Hatpus, noaun menu (I), okenn xpoma (1), okcun azota
(V), runpun varpus, xiopua xpoma (II1), okenn kamusi, okcun mpimbsika (111), cynbgun munaka} .

5. Ilpu B3aumoneiictBun {40; 20; 35} r cmecu {cepedpa U IIUHKA; IUHKA U MEAH; MEU U
&Keje3a} ¢ COJIIHOM KuCiIoTOM Belnenwioch {6,72; 2,24; 5,6} 1 rasa (H.y.). Omnpenenute
MaccoBYIO 10110 (B %) {1IMHKa; MEIH; jKelie3a} B CMECH.

6.YpaBHSITE OKUCIUTENFHO-BOCCTAHOBUTEIBHYIO PEAKIIUIO

{MnO: + H2SO4 = MnSO4 + Oz + H20;

Zn + K>2Cr07 + HaoSO4 = ZnSO4 + Cr2(S04)3 + K2SO4 + HoO;

KClOs; + S = KCI + SO2} MeTonoM 37eKTpOHHOro OajlaHca; ONpeAeInTe OKHCIUTENb U
BOCCTQHOBHUTEIIb.

7. Omnpenenute MOJEKYISIpHYIO (GopMynny yriaeBogopoaa, coaepxaiiero {80%; 85,7%;
75%} yraepona. OTHOcUTENbHas IUIOTHOCTh MAapoOB BELIECTBA IO {BOAOPOAY; BO3AYXY;
kuciopony} pasua {15; 1,931; 0,5}.

A) C4Hg

b) C2Hs

B) CH4

BonpocureibHbie (pOpMYyTHPOBKH:

8. Kakas macca yKCyCHOM KMCIIOTHI MOTpedyeTcs AJisi CHHTe3a TuianeraTa Mmaccoi 140,8
r. Boixon a¢upa npumute paBHbIM 80% OT TEOPETHUECKH BO3ZMOKHOTO.

9. KakuM peakTMBOM MOXHO OTJIMYWTBH TIULEPUH OT IIIOKO03bI? COCTaBbTE YpaBHEHHE
Ka4yeCTBEHHOW PeakIny JUIsl OOHAPY)KEHUSI MHOTOaTOMHBIX CITUPTOB Ha MIPUMEPE TIIHIIEPHUHA.

10. C momomp0 Kakoro peakTHBa MOXHO pacrno3HaTh ramoreHua-uonsl (Cl-, Br-, 1-)?
CocraBbTe ypaBHEHHs KaUeCTBEHHBIX PEaKLUil B MOJEKYIIpHONH U MOHHOU (popmax. YKakuTe
MPU3HAKY PEAKLIUH.

3amaun, Kak W JIpyrue JIUAAKTUYECKHe 3aJaHusi, MOTYT BBIIOJHATH OOYYalollyl0 M
KOHTPOJHUPYIOLIYI0 GYHKIUHU. PereHne 3a1a4 MOXKET OCYILECTBIIATHCS Ha PA3IMUHBIX TUIIAX U
JTanax 3aHATHH.
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2.1.3. IIpakTUKO-OPHMEHTHPOBAHHbBIE 3aaHUS

[TpakTHKO-OpHEHTUPOBAHHBIE 3alaHus (KaK TEOpEeTUYECKHe, TaK H pacueTHbHIE),
HaNpaBJICHbl Ha Pa3BUTHE PE3YJbTATOB OOYYEHHS OCHOBHOTO Moayis (paszaensl: «OCHOBBI
CTpoeHHs BemlecTBay, «CTpOCHHE W CBOWCTBA HEOPTaHWYECKUX / OPraHUYECKHX BEIIECTBY,
«KuneTnueckre U TepMOJUHAMUYECKIE 3aKOHOMEPHOCTH MTPOTEKAHUS XUMUYECKIX PEaKIIUN»,
«lucnepcHble CUCTEMBI») M BBISIBICHHE XHUMHUYECKOH CYIIHOCTH OOBEKTOB MPUPOJIBL,
MIPOU3BOJICTBA U ObITa, C KOTOPHIMH YEJIOBEK B3aMMOJIEHCTBYET B IpoOIlecce MPAKTUYECKOM
JEeATETbHOCTH (MPUKIIATHON MOTYIIb).

[IpakTUKO-OpHUEHTUPOBAHHbIE 3aJaHUsl MOXHO ONPENCIUTh KaK IeJaroruyecku
nepepaboTaHHblii  (hparMeHT TPOdECCHOHATBHOW  JesaTeNbHOCTH — crenuanucra.  OHu
pa3zpabareIBarOTCS IS TPOBEPKU 3HAHUW M YMEHUH OOydJaromuxcs JeWCcTBOBaTh B
MPAKTUYECKUX, HETUNHUYHBIX, OKCTPEMAIbHBIX M JPYrUX CHTyalusax. llpu wu3ydeHuu
JTUCIIUIUTAHBI « XUMHS» TPAKTHKO-OPUEHTUPOBAHHBIC 3a/1aHUSI IPUMEHSIOTCS JUISI aKTUBH3AIUH
y4eOHO-TT03HABATEIBHOMN JIEATEIHHOCTH 00YYAIOIINXCS MMYTEM «IOTPYKEHUS» UX B TMPOOIEMBI
XUMHUYECKUX HCCIIEeIOBaHUIM, BO3HUKABIIMX B HCTOPUU PA3BUTUA HAYKH, WIU HMEIOIIUX
MIPAKTUYECKOE 3HAaYCHHE IS YEJIOBEKa.

[IpuBeneM mpuMepsl MPaKTUKO-OPUESHTHPOBAHHBIX 3aJaHuil Mo pasnenam «CTpoeHue u
CBOWCTBA HEOPTaHMYECKHX BEMIeCTBY, «CTPOCHHUE U CBOMCTBA OPraHUYECKHUX BEIICCTBY.

1. KapOoxkcurepanus

HasBanune TeMbl Tema 3.3. «IIpou3BOACTBO HEOPTaHUYECKUX BELLECTB.
3Ha4YeHUE U IPUMEHEHHE B OBITY M HA TIPOU3BOJICTBEY»

Pesynbrar 00yuenus O060CHOBBIBaTH 3HAUE€HUE U IPUMEHEHUE HEOPTAaHUYECKUX
BEUIECTB B OBITOBOM M MPOM3BOJCTBEHHOM JESTEIbHOCTH
4eJI0BeKa UX (PU3UKO-XUMHUYECKUMH CBOMCTBaMU

OO01Ire KOMIIETeHITUU OK 01, OK 02

A 3HaKOMO JI1 BaM NOHATHE «KapOokcuTepanusa»? B TepaneBTHUECKUX LESIX UCTIONb3YIOT
razoo0pasHoe BemiectBo. [lo 3Toil mpuuMHE NOAOOHYI0 METOJIMKY Ha3bIBAIOT «Ta30BBIMH
yKoJaMu». DTa METOJMKA HCIOJIb3YeTCs Ul JICUEHHs! CepAeYHO-COCYIUCTHIX 3a00JI€BaHUH,
MOBBILIEHUS 3JACTUYHOCTH KOXU. [loBbIlIeHHE coiepaHusl 3TOTO raa B KPOBU T'OBOPHUT O
HEKayeCTBEHHONW (QyHKIMU KpoBU. Camoe yJUBUTENBHOE, YTO OHO MCIONB3YETCS B TBEPIOM
BUJI€ B NHILEBON MPOMBIIIJIEHHOCTH JUIsl XpaHEHUS U TMEPEeBO3KU MPOAYKTOB: PBIOBI, Msca,
MOPO>KEHOTO.

3ananue

Bbi0epuTe onuH NpaBMIIbHBIN OTBET:

1. O xakoM BenlecTBe UIET peub?

A) yriekucinelii ra3

b) kucnopon

B) ammuax

2. Kaxumu XuMHAYEeCKUMU CBOMCTBAMHU 00JIaa€T PTO BEIMIECTBO?

A) KUCIOTHBIMU

b) ocHOBHBIMI

B) amdoTepupiMu

3. C ueM MOXeET BCTyNnaTh BO B3aUMOJeHCTBUE?
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A) ¢ BOJOH, OCHOBHBIMU OKCHIAMH, IIeI0YaMHU, HEKOTOPBIMU COJISIMU

B) ¢ Bom0#i, KHCTTOTHBIMU OKCHJIAMHU, IIEI0YaMH, HEKOTOPBIMU COJISIMU

B) ¢ Bo10#1, KHCITIOTHBIMU OKCHJIAMH, KUCJIIOTAaMH, HEKOTOPBIMH COJISIMU

4. C moMOIIIbIO KaKOTO BEIECTBA €r0 MOXKHO OOHAPYKUTH?

A) denondranenna

b) 6pomHOi BOIBI

B) uzBecTkoBOM BOJIBI

5. IlpuBenute GakThl, KOTOPBIE JOKA3BIBAIOT OTPHUIIATEILHOE BIUSHUE 3TOTO raza Ha
KEITyT0YHO-KUIICUHBII TPaKT YeIoBeKa.

2. [loBapeHHas COJIb

HasBanue TeMbl Tema 3.3. «IIpou3BOACTBO HEOPTraHUYECKUX BELLECTB.
3Ha4yeHre U IPUMEHEHHE B OBITY M HA TIPOU3BOJICTBEY»

Pesynbrar 00yuenus O00CHOBBIBaTh 3HAUE€HUE U IPUMEHEHUE HEOPTaHUUECKUX
BELIECTB B OBITOBOM M IPOM3BOJCTBEHHOM JESATEIbHOCTH
4eJI0BEeKa UX (PU3UKO-XUMHUYECKUMH CBOICTBaMU

OO01me KOMIIETCHIINT OK 01, OK 02

N3BecTHO, uTO B MUpE A00bIBaeTCs mpuMepHo 100 MHIIJIMOHOB TOHH ITOBAPEHHOM COJIM B
roj. Ha nuineBbie HyX/IbI paCXOAyeTCs OKOJIO OJHOM YeTBEPTOH YacTu 3Toro Konuvectsa. Kyna
K€ UJIET OCTaJbHAas COJIb?

IToBapeHHass COJIb COBEPIIEHHO HEOOXOAMMA IPH IPOU3BOACTBE MSCHBIX M PBIOHBIX
KOHCEPBOB, OHAa WCIOJB3YEeTCS B METAJUIYPTHYCCKOW OTpPaCiad TMPOMBIIUICHHOCTH, IIPH
O6pa6OTK€ MECXOB U pa3J’II/I‘~IHI)IX KOX, B HpOHCCCC HpI/IFOTOBJ'IeHI/ISI MBbLJIa, UACT 1A HOJ'Iy‘-I@HI/IH
KaJIBIIUHUPOBAHHOW COABI, TpUMeHsieTcs B MeaunuHe. OCHOBHOM MOTpPEOUTENh COMU —
XUMHYECKAs OTPACTh MPOMBIIIJICHHOCTH. B 3TOi 00J1aCTH UCTIONB3YeTCs HE TOIBKO cama COJlb,
HO W 3JIEMEHTHI, COCTABIIAIOIINE e€e. B mpoiiecce snekTponusa ee pacTBopa MOIydaroT XJIop,
BOZOPOJ W enkuil HaTp. M3 pacTBopa eaKoro HaTpa MOIY4aroT TBEPAYIO LIEN0Ybh — KayCTHK.
CoenuHsist BOJOPOJI C XJIOPOM, TIOTYYaIOT COJSHYIO KUCIOTY.

3agaHue: coCTaBbTe YPABHEHHS, OMMCAHHBIX B TEKCTE PeaKIUii.

3. Auernjien

Ha3zBanue Tembl Tema 3.3. «IIpou3B0/ICTBO HEOPTaHUUYECKHUX BEIIECTB.
3HaueHue u MMPUMCHCHHUEC B 6I>ITy M Ha [TPOU3BOACTBECY

Pe3ynbrar oOyuenus O060CHOBBIBaTh 3HAUE€HUE U MPUMEHEHUE HEOPTaHUYECKUX
BEUIECTB B OBITOBOM M MPOM3BOJICTBEHHON NESTEIbHOCTH
YyeJloBeKa X PU3NKO-XUMUYECKUMHU CBOWCTBaMU

OO01Me KOMITETEHIIMT OK 01, OK 02

OpHMM H3 caMbIX PacHpOCTPAHEHHBIX CIIOCOOOB CBAPKH IIABICHHUEM SIBIISIETCS Ta30Bast
CBapka, KOTopasi MPOU3BOJIUTCS C OOpa30BaHHWEM Tra3oBOTO IJIAMEHHM B KaHallax CBapOYHOU
ropenku. OOpa3oBaHHe Ta30CBApPOYHOTO IIJJAMEHM HEBO3MOXHO 0€3 ra3a aleTWIeHa.
TexHUYeCcKul alleTUICH MOTYYar0T U3 KapOuaa KalbIus.

3ananne
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1. O0BsicHUTE, KaKkoi (HU3MYECKUN TOKa3aTesb MO3BOJIAET MCIOIb30BaTh AllETUIICH IS
CBapOYHBIX paboT;

2. CocTaBbTe ypaBHEHHUE PEaKLIUU NIOJyUEHUS alleTUIICHA;

3. CocTaBbTe ypaBHEHHE PEAKIIMU TOPCHUS alleTUIICHA;

4. Bpruucnute 00BEM aleTHIICHA MOJYYEHHOTO M3 KapOuja Kaimbiust Maccod 128 r,
coaepxkaiiero 5% mnpuMmeceid, eciaud BbIXOJ aneTwieHa coctaBisieT 80% OT TeopeTH4ecKH
BO3MOKHOTO.

4. MoJyiouHasi KHCJI0TA

Hassanue teMEbl Tema 4.3. «Opranndeckue BeUIeCTBa B
JKU3HEACSTEIIbHOCTHU YesioBeka. [Ipon3BoacTBo u
MIPUMEHEHUE OPTaHUYECKUX BEILECTB B
MPOMBILIUIEHHOCTHY

Pesynbrar 00yuenus O00CHOBBIBaTh 3HAYEHUE U NPUMEHEHUE OPTraHUYECKUX
BEUIECTB B OBITOBOM M IPOM3BOJCTBEHHOM JESATEIBHOCTH
4eJI0BEeKa UX (PU3UKO-XUMHUECKUMH CBOMCTBaMU

OO01me KOMIIETCHIINT OK 01, OK 02

[TpoMexyTOYHBIM MPOAYKTOM OOMEHA Y TEIUNIOKPOBHBIX >KUBOTHBIX SIBJISIETCS MOJIOYHAs
KHCIIOTA. 3amax 3TOM KUCJIOThI KPOBOCOCYIIME HACEKOMbIE YJABIMBAIOT HA 3HAYUTEIHLHOM
PacCTOSHUU.

3aganue

1. [loueMy HacekoMble (KOMapbl) OBICTPO HAXOAT CBOIO KEPTBY?

2. YcraHoBute (GopMysry MOJIOYHON KHCIIOTBI, KOTOpPAsi TOMOTaeT HACEKOMBIM HaXOJUTh
TEIJIOKPOBHBIX JKUBOTHBIX, €CJIM MacCOBBIE JIOJIU 3JIEMEHTOB B HEHl COCTaBISIOT: yriiepoja —
40,00%, Bomgopona — 6,67%, kucnopoaa — 53,33%.

3. CocraBbTe CTPYKTYpHYIO (OpMYIy MOJIOUHOW KHCIOThl. Ha3zoBuTe KucnoTy mo
HomeHknarype MIOITAK.

4. Ha OCHOBaHMM CTPOEHHUS MOJIOUHOW KHCIJIOTHI CZeNaiiTe BBIBOA O €€ XMMHMUYECKUX
CBOMCTBAx.

5. HaliguTe B MHTEpHETE WM IPYIMX UCTOYHHUKAX HH(OPMALIKIO O TPUMEHEHUH MOJIOYHON
KHCJIOTHI.

2.1.4. 3ananus 1a6opaTOpHBIX padoT

JlabopaTopHbIie pabOTHI SBJISIOTCS BAXXHOW YaCThIO YIEOHOTO MPOIIecca MO JUCIUTIIIUHE 1
CIOCOOCTBYIOT (POPMHUPOBAHUIO Yy OOYUAIOIIMXCSI YMEHHI UCCIIEN0BATh XUMHYECKHUE TTPOIIECCHI
U sBJICHU (IUTAHUPOBATh U MPOBOJUTH XUMUYECKHE IKCIIEPUMEHTHI, HCCIIEI0BATh BEIIECTBA U
MIPOBEPATh THUMOTE3bl, 00pabaThiBaTh W HMHTEPIPETUPOBATH PE3YJIbTAThl 3KCIIEPUMEHTOB).
JIaGopatopHble paboOTHl MO XHMHUH MPEIYCMOTPEHbI B KaXXAOM pasjieie OCHOBHOTO U
MPUKIIQAHOTO Moayaeit (Tabi. 2).

Tabnuia 2. JlaGopatopHbie pabOThI IO XUMUHU

Paznen JlabopaTopnasi padora

Paznen 2. Xumuueckue peakuuu JlaGoparopnas padora 1. «Peakunu ruapoiauza»
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Paznen 3. CtpoeHue u cBoiicTBa
HeOpI‘aHI/I‘IeCKI/IX BCIICCTB

JlabGoparopnas padora 2. «CBoicTBa METAJIOB U
HEMETAJIJIOB)

Paznen 4. Ctpoenue u cBoiicTBa
OpTraHU4YC€CKUX BCIICCTB

JlabopaTopnas padora 3. «IlonyueHue aTuneHa u
W3yYEHUE ETO CBOWCTB)

Paznen 5. Kunernueckne n
TEPMOJIMHAMUYECKHUE
3aKOHOMEPHOCTH MPOTEKaAHUS
XUMUYECKHUX PEaKIui

JlabopaTopnasi paGora 4 (Ha BbIOOp)
«Ornpenenenue 3aBUCUMOCTH CKOPOCTH PEaKLIUU OT
KOHLEHTPALUU pearupyrox BEeCTB WIN
«OrmpeneseHue 3aBUCUMOCTH CKOPOCTH PEaKIUH OT
TeMIepaTypbi»

JlaGoparopHas padora S. «/3yueHue BIUSHUA
pasnYHbIX (PAKTOPOB HA CMEIIEHNE XUMUYECKOTO
pPaBHOBECHSI»

Paznen 6. lucniepcHbie CUCTEMBI

JlaGopaTtopHasi pabota 6 (Ha BbIOOP)
«[IpuroroBnenue pactBopoB» uin «MccnenoBanue
JIACTIEPCHBIX CUCTEM

Paznen 7. KauecTBeHHBIE peakuuu
0OHapY>XEHHS OPTAaHUYECKUX U
HEOPraHMYECKUX BEIIECTB

JlabopaTopHas padora 7 (Ha BbIOOp)
«AHaIUTHYECKHE peakuu KaTHoHOB [-VI rpynm»
WIN «AHATUTHYECKUE PEAKIIUN aHUOHOBY
JladopaTopnasi padora 8 (Ha BbIOOp)
«KauecTBeHHbIE peakliy Ha OTENIbHbIE KJIACCHI
OpraHMYECKUX BeliecTBy» min «KauecTBeHHBIIH
aHaJIM3 OPraHUYECKUX COCTUHEHUH 10
(GYHKIIMOHATIBHBIM TPYTIIIAM)

Pa3nen 9.1. UccnenoBanue u
XUMHUYECKUN aHAIN3 00BEKTOB
o6uochepsl

JlaGopaTopHnas pa6ora 9. «OCcHOBBI 1a00paTOPHOI
MPAKTUKU»

Jladoparopnasi padora 10 (Ha BbIOOp)

«OuncTka BoJbl OT 3arpsizHeHui» «Onpenenenue pH
BOJbI 1 €€ KUCJIOTHOCTH»

«OrmpeneneHue )XeCTKOCTH BObI M CIOCOOBI ee
yCTpaHEHUs»

JlabopaTopnasi padora 11 (Ha BbIOOp)
«O06HapyKeHHe HUTPATOB B MPOIYKTAX MMUTAHU
«HccnenoBanue NpoyKTOB MUTAHUS HA HAJTMUWE
yII€BOJIOB (MyKa, TBOPOT, MOJIOKO, HOTYpT) Ha
HaJU4He YTIIEBOIOB (Kpaxmal, TIIFOK03a, caxapo3a)»
JladopaTopHas padora 12 (Ha BbIOOP)
«OOHapyXeHHe HEOPTraHUIECKUX TIPUMECEH B IpoOax
MOYBBI»

«Ompenenenue pH BOAHO BBITSKKY TOYBHL, €€
KHUCJIOTHOCTH U IETOYHOCTH»
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Pazgen 9.2. MUccnenoBanue wu | Jlaboparopnasi padora 9. «OcHOBBI 1ab0paTOpHON
XUMUYECKH  aHAM3  OOBEKTOB | MPAKTUKM

TeXHOC]EpHI JlabopaTopnasi paGora 10 (Ha BbIOOp)
«Omnpenenenue XJIOPUI0B METOAOM TUTPOBAHUS B
TEXHUYECKOH Boje» «OnpeneseHue KeCTKOCTH
TEXHUYECKOH BOAbI METOJOM TUTPOBAHUSD)
JlaGoparopnas padora 11. «Onpenenenue
COJIepXKaHUs YTIIEKUCIIOrO ra3a B BO3AyXe
MIOMENIEHUS JKCIIpecc-meTonoM» JlabopaTopHas
paborta 12 (1a Bb100p) «M3roToBieHne Kpacok
(Mo100p MUTMEHTOB M CBS3BIBAIOIINX BEIIECTB)»
«MccnenoBanue CBOMCTB BSKYIIMX BEIIECTB Ha
MIpUMEpPE TUTICAY

OobopynoBanue Jiadboparopun U padoYMx MecT JA0OPaATOPUM: MEH3YPKH, MMHUIETKU-
KareJbHUIbl, TEPMOMETPBI, MUKPOCKOII, JTYIIbI, IPEIMETHBIE U MOKPOBHBIE CTEKJIA, IJIAHIIETHI
JUIS KamelbHbIX peakiuii, QuibTpoBambHas Oymara, MPOMBIBAIKH, CTEKISHHbBIE MPOOUPKH,
pe3uHOBBIe MPOOKH, (QoHApHKU, HAOOP pPEaKTUBOB, CTEKJISHHBIC IAaJOYKU, IITATUBBI IS
pOOUPOK; MEPHBIE HMIMHAPHI, BOPOHKH CTEKIISIHHBIC, BOPOHKH JCTUTEIbHBIC IIMIINHAPHIECKUE
(50-100 mi), ctynku ¢ mecTukoM, GpaphopoBbie YalIKH, MTMHIETHI, GUIBTPHI OyMakHbIE, BaTa,
MapJiis, YacoBble CTEKJIa, AJIEKTPOIUIUTKH, J1a0OpaTOpHbIE IUTATHBBI, CHUPTOBBIE TOPENKH,
CIMYKH, TpUOOp JIs MOIY4YEHUs Ta30B (WM IpOoOHpKa ¢ ra300TBOAHON TPYOKOI), AepixKaTenn
JUIS IPOOUPOK, CKIISTHKY I XPaHEHUs peaKTUBOB, Pa3daTOYHbIe JOTKH; XUMUYECKUE CTAKaHbI
(50, 100 1 200 mi1); mImaTeny; MUHLIETHL;, TUTEIbHBIC UL, CEKYHIOMEPHI (TaiiMephl), MEpHBIE
npobupku (Ha 10-20 mm) u Mepuble komoObl (25, 50, 100 u 200 mu), BoasHas OaHs (WiH
TEPMOCTAT), CTEKJISHHbIE MAJOYKH; KOHUYECKHE KoJObl 1isi TuTpoBanus (50 u 100 mm);
MHIVKAaTOpHBIE TIOJOCKM g omnpeaeneHus pH M crangaprHas WHAMKATOpHas UIKala;
YHUBEpCaJIbHBIA MHANUKATOP; nuneTky Ha 1, 10, 50 mu (wm no3atopsel Ha 1, 5 u 10 mut), GropeTku
JUISL TATPOBaHUs, MeuuHcKue mpuibl Ha 100—150 mut, 1abopaTopHble WM aHATUTUYECKHE
Bechl, pH-MeTphI, cymmibpHBIN mKad, u JIp. 1adbopaTopHoe 000pyI0BaHHE.

[IpuBenem mpuMepsl J1abOpaTOpPHBIX padoOT Mo pasgeny 2 «XUMHUYECKHE peakluu» u
pazneny 4 «CTpoeHHe U CBOMCTBA OPraHUYECKUX BELIECTB.

Pa3nea 2. Xumnueckne peakuun. Jlaboparopnasi padora 1. «Peakuuun rugposusa»

Hazsauue TeMbl Tema 2.2. «DNIEKTPOIUTHIECKAS JUCCOUAIIS U HOHHBIN
oOMen»
PesynbraTt 00yueHus CoCTaBisTh YpaBHEHUS XHMHUYECKUX PEAKIMH HOHHOTO

obMeHa ¢ Y4aCTHUEM HCOPTaHUYCCKUX BEIICCTB

OO0111e KOMIIETeHITUU OK 01, OK 02

1. Bonpocsl AJ1s1 JonycKa K JabopaTopHoii padore

a) chopMynHpyITE 1ENTh TUIAHUPYEMOTO SKCIIEPUMEHTA;

0) 0OBSICHUTE, KAaKOU MPOIIECC HA3bIBAIOT THAPOIN30M, KaKOW OH OBIBACT;

B) OOBSICHHTE, KaKHe CYIIECTBYIOT CIIOCOOBI JOKA3aTeIbCTBA CYNICCTBOBAHMS THIPOIN3a
HEOPTaHMYECKUX M OPTaHUYECKHX BEIIECTB;
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') 00BSICHUTE, KaK COCTABIIACTCS YPaBHEHUE THAPOIIH3a;

1) oobscHute, uro Takoe pH? Kak 3aBHcHT maHHBIM mokas3aTeiab OT KUCIOTHOCTH HIIU
OCHOBHOCTH CpP€JIbl pacTBOpa;

€) OOBSICHUTE XO/1 BBIIOJIHEHHSI SKCIIEPUMEHTA 110 PEUICHUIO KaYeCTBEHHBIX 3a/1a4;

) TIEPEUNCIINTE OCHOBHBIC ACIIEKTHI COOJIIOICHHUS TEXHUKU O€30MacHOCTH MpH paboTe ¢
arpecCUBHBIMU peareHTamMu (TUAPOKCHI HATPHUS).

2. IIpoBenenue onbITOB

Oo6opynoBanue u nmocyaa PeakTuBbI
1. CrexnsHHBIC MPOOUPKHU 1. PactBop NaOH
2. IraTtuB pys npoObUpok 2. PactBop NaxSOq4

3. PactBop AICI3

4.  PactBop NaxCOs

5. PactBop Cu(OH)2

6. KucnoTHO-0OCHOBHBIN MHIUKATOP
AJIropuTM npoBeneHus onbiTa Ne 1 Bonpocel u 3apanus
3aganue Ne 1. B Tpex mpoOupkax moj 1. JlaTb 00BbsiCHEHUE TPOBEACHHBIM OIBITAM.

HOMEpaMH HaxXoAATcs pacTBOPBI Tpex coieil: | 2. CocTaBUTh ypaBHEHUs peakLui,

XJIOpU/1a AIIOMUHUS, Cyab(daTa HaTpus, IPOTEKAIOIIUX B IPOOUpPKE B MOJIEKYISIPHOM U
kapOoHara HaTtpus. He monp3ysich ApyruMu | HOHHOM BHUJIaX.

peaKkTUBaMH, ONIPEAEITUTE COCTAB KaX10i
POOUPKH.

AJIropuTM npoBeaeHus onbiTa Ne 2 Bonpocsl u 3apanus
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3amanue Ne 2. Yto npousonier, eciu
OXJIQJIUTh PACTBOP KapOOHATa HATPUS WU
100aBUThH K HEMY THAPOKCHJI HATPHSI?

1.1. Hamuts B mpobupky 1-2 mMi pactBopa
KapOOHAaTa HATPHSL.

1.2. OnycTuTth MpOOUPKY B CTaKaH C OYCHb
XOJIOQHON BOJOU WA CHETOM.

1.3. [IpoBeputh cpeay pacTBopa npu

moMomH KUCJIOTHO-OCHOBHOI'O HHAWKATOpPA.

1.4. JTo6aBUTH K pacTBOpY KapOoHaTa
HATpPUS TUAPOKCHUT HATPHSL.

1.Kako#t uHauKaTOp Jy4Ille HCIOJIb30BaTh IS

OIIpeJIeNICHUs CpeJIbl pacTBopa?

2. CocTaBUTh COOTBETCTBYIOILIME YPaBHEHUS
XUMUYECKUX PEaKIfii, B MOJICKYISIPHOM U
MOHHOM BHJaX.

AJITOPUTM NpoBeeHHs onbiTa Ne 3

BOl'[pOCI)I H 3aJ1aHUA

3apanue Ne 3. [IpoGiieMHBIN OTIBIT.

1.1. B ogHy IpoOHpPKY C pacTBOPOM
cynbdara menu (II) npunute pactBop
TUAPOKCUIA HATPHSL.

1.2. Bo BTOopyro npobupky ¢ pacTBOpOM
cyneara menu (II) npunuts pacTBOp
KapOoHaTa HAaTpHsl.

1.3. CpaBHUTH LIBET 0Opa3yIOIMUXCS
OCAaJIKOB.

1.4. O6paTtuTh BHUMaHUE Ha BbIICTICHUE
rasza B OJJHOM U3 IPOOUPOK.

1.5. Onpenenuts, OTKY1a MOKET
BBIICTISITHCS OTOT raz?

1.6. ITpoBepuTh KaueCTBEHHBIH COCTaB raza
ropsILIen Ty4YUHKOMU.

1.7. OOBACHUTD MPOUCXOISAIIEE SIBICHUE.

1. CocTaBUTh COOTBETCTBYIOILUE YPAaBHEHUS
XUMHAYECKHX PEaKIUil, B MOJIEKYJISIPHOM U
MOHHOM BHUAX.

AJITOpUTM npoBeieHus onbiTa Ne 4

Bonpocsl u 3a1anus
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3ananue Ne 4. [IpoGieMHBIN OTIBIT. 1. OOBSCHUTD IPOUCXOIAIICE SIBJICHUE.

1.1. K pactBOpY XJ10puaa alFlOMUHUS 2. CocTaBUTh COOTBETCTBYIOLIME YPABHEHUS
MPWINTH PacTBOP KapOoHATa HATPUSI. XUMUYECKUX PEaKIUid, B MOJICKYJIIPHOM U
MOHHOM BHUJaX.

3. OTBETUTH Ha BOIIPOCHI.

Jl1st 4ero B MEAMIIMHCKOM IIPaKTUKE
UCITIOJIB3YIOT PACTBOP MUTHEBOU COABI JUISt
MOJIOCKAHUS P BOCTIAJIUTENBHBIX
3a0osieBanusax ropaa? Kakosa posib ruapoinsa
B nipupoje? [Touemy pacTBOp MbuIa IEHUTCS B
BozE?

3. O0paboTKa pe3yJbTATOB ONBITOB

1. HpOaHaJII/I3I/IpOBaTI) COOTBCTCTBHUEC IMOJNYYCHHBIX PE3YJIbTATOB THUIIAM THUAPOJIN3aA.
Crnenarb COOTBETCTBYIOIINE BBIBOJIBI.

2. CdhopMynupoBaTh BBIBOABI O 3aBUCHMOCTU THUIIA THAPOIU3a U KHUCIOTHOCTH CpEIbl
pacTBopa.

Pa3znen 4. CTpoeHue u CBOMCTBA OpraHn4ecKux BewecTs. JlabopaTopHas padora 3.
«ITosyyeHnue 3TH/IEHA U U3yYeHHE er0 CBOWCTBY

HazBanue temsl Tema 4.2. «CBOMCTBa OPTaHUYECKUX COCTUHEHUI»

Pesynbrar 00yuenus YcraHaBIMBaTh ~ 3aBUCHMOCTh  (DU3UKO-XHUMHUYECKUX
CBOWCTB OPraHUYECKHX BEIIECTB OT CTPOEHUS MOJIEKYII

OO01me KOMIIETCHIINT OK 01, OK 02

1. Bonipocs! As1s 1onycka K 1adopaTopHoii padore

a) copMynHpYyITE 11eNIb TUIAHUPYEMOTO SKCIIEPUMEHTA;

0) 00BSICHUTE, K KAKOMY KJIacCy OPraHMYECKHX BEIIECTB OTHOCUTCS ITHJICH;

B) OOBSICHUTE, KAKUMH XUMHUYECKHMHU CBOMCTBAMH 00JIa[al0T BelllecTBa JaHHOI'O Kjacca,
KaKHe Ka4eCTBEHHbIE PEaKIUH [l UX OOHAPYKEHUS UCIIONIb3YIOTCS;

I) OOBSACHUTE, KAaK MOXHO IIOJy4UTh BEIIECTBA JAaHHOIO Kjacca COEAMHEHUH B
1a00paTOPHBIX YCIOBUSX;

1) O0BSICHUTE, U3 YETO COCTOUT MIPUOOP /IS MOTYUEHUS Ta30B;

€) MepPEeUnCINTEe OCHOBHBIE acleKThl COOMIOACHHSI TEXHUKU OE€30MacHOCTH MpHU paboTe ¢
JIBX (9TUOBBIN CUPT), arpeCCUBHBIMU peareHTaMu (KOHIIEHTPUPOBaHHAsl CepHasl KUCJIO0Ta),
HarpeBaTeIbHbIMU IPUOOpaMu (CIIUPTOBKA).

2. [IpoBeaeHne ONbITOB

OobopynoBanue u mocyaa PeakTuBbI
1. CreknsHHBIE TPOOUPKU 1. Konnentpuposannsiii pactBop H2SO4
2. IraTtuB pys npoObUpok 2. DTUNOBBIN COUPT
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3. CnuproBka

3. PactBop KMnOg4

4. Couuyku 4. bpoMHas Boja

5. Ilecok

AJropuTM nposeaeHus onbita Ne 1

Bonpocsl n 3aganus

1. [Toay4yuTh STUIIEH ETUApPATALIMEH 3TUIIOBOTO CIIUPTA,
00HapyXHUTh €T0, U3YYUTh €ro CBOMCTBA.

1.1. B npoOupky HanuTh 2—3 MJI 3TUIOBOTO CIIUPTA U
OCTOPOKHO J00OaBUTh 6—9 MJI KOHIICHTPUPOBAHHOMW CEpHOM
KHCJIOTBI. 3aTEM BChINIaTh HEMHOT'O ITPOKAJIEHHOTO IeCKa
(TIeCOK MITH MEJIKHE KYCOYKH TIEM3bI BBOJISAT JJISL TOTO, YTOOBI
MPEAOTBPATUTD TOJUKH >KUJIKOCTU MIPU KUTIEHUH ). 3aKPBIThH
npoOUpPKy MPOOKOH C ra300TBOJHON TPYOKOI, 3aKPETIUTH €€ B
LITAaTHBE U OCTOPOKHO HArpeTh COACPKUMOE IPOOUPKHU

(puc.1)

Br, KMnOt

1.2. OcTop0XKHO, pABHOMEPHO HArPETh CMECH.

1.3. B apyryto npobupky Hanelte 2—3 mi1 pa30aBIeHHOTO
pacTBopa epMaHraHara Kajus, 1 POIyCTUTE Yepe3 HEro
ras.

1.4. B TpeThio npoOUpKy HATUTH 2—3 MJI OPOMHOMN BOJIHI,
OITYCTUTb Ta300TBOJHYIO TPYOKY 110 THA 3TOM MPOOUPKU U
MPOIYCTUTH Yepe3 OPOMHYIO BOJY BBIACISIOLIUICS Ta3.

1.5. BeIHYTb ra300TBOIHYIO TPYOKY U3 pacTBOpa U
MOBEPHYTH €€ OTBEPCTUEM KBEPXY, MOIKEUb BBIIEIISIFOIIMICS
ra3 (puc.2).

1. YUto nmpoucxoaut B
npobupke? Uto Habmrogaete?
2. K xakomy Tumy
XUMHUYECKHUX PEaKIIHii
OTHOCSITCS 3TU MPOLECCHI?
Kak naspiBarotcs?

3. Kak meHsercs okpacka
pactBopoB? [louemy?

4. KakuM 1miaMeHeM roput
stunen? [louemy?

5. CocTaBuTh ypaBHEHHS
MPOTEKAOIIUX MPOLIECCOB.
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C,H;OH (atuno-
BBIY CITUPT)

H,S0,

3. O0paboTKa pe3yJbTATOB ONBITOB

1. Ilpoananu3upoBaTh COOTBETCTBHE IOJIYUYECHHBIX PE3YJIBTATOB CIIOCOOAM IOTYYEHUS
HenpeAeabHbIX YIIIEBOJI0POI0B psifa dTHIeHa (ajkeHOB). CaenaTh COOTBETCTBYIOIUI BBIBOI.

2. CpopmynupoBaTh BBIBOJ O GPU3UKO-XUMUUYECKMX CBOWCTBAX ATUJICHA.

3. CchopmynurpoBath BbIBOJ O CIIOCOOaX OOHAPYKEHUS ITUIICHA.

2.2. OueHoYHbIe CpeICTBA PYOE:KHOro (TeMaTH4YeCKOro) KOHTPOJISl 0 IMCUMIINHE
«XuMHUD)

PyOexHblil (TeMaTH4eCKHUil) KOHTPOJIb 110 AMCLUIUIMHE «XHUMHUS» IPOBOAUTCS B hopme
KOHTPOJIbHBIX pabOT IO pa3jesiaM OCHOBHOIO MOAYJSI Ha OTAENbHBIX 3aHATUSAX, KEHCOB U
y4e0HO-HCCIIEeI0BATENIbCKUX IIPOEKTOB.

2.2.1. KonTpoJbHbIe padoThl N0 pa3aesaM

KoHnTponbHble paboOThl MO XUMHM KakK OLIGHOYHBIE CpPEACTBA PYOEKHOTO KOHTPOJIS
3aBepUIAOT U3ydeHHUE | WM 2 TeMaTH4eCKUX Pa3AeoB OCHOBHOIO MOMYJIS.

Pa3znea 2. Xumnueckne peaknuu. KonrpoabHas pabdora «CTpoeHue BemecTsa M
XHMHYeCKHe PeaKkium»

KonTponbHas paboTta coaepKuT YeThIpe BU1a 3aJaHHil:

1. 3agaum Ha COCTaBJIEHHE XUMHYECKHX (OPMYJ JIBYXaTOMHBIX COEIMHEHUH MO MX
Ha3BaHMUIO.

2. 3aj1auM Ha COCTaBJICHWE ypaBHEHUI peakluil: COeAMHEHUs, 3aMEIICHUS], Pa3JI0KEHNUS,
o0MEeHa U peakIfii ¢ ydacTHeM KOMIUIEKCHBIX COeTMHEHNH; OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX
peaKuui.

3. 3agaHusl Ha COCTABJIEHHE MOJIEKYJSPHBIX M HMOHHBIX PEAKUUN THAPOIU3a COJIEH,
YCTaHOBJIEHHE U3MEHEHUS KUCIOTHOCTH CPEABI.

4. 3amaun Ha pacyeT KOJIMYECTBEHHBIX XapaKTEPUCTUK IO YPABHEHMSIM XUMHUYECKHUX
peakuuii: MaccoBOW WM OOBEMHOM JOJM BBIXOJAa MPOAYKTa PpEaKUUU COEAUHEHHUS OT
TEOPETUYECKH BO3MOXKHOT0; OOBEMHBIX OTHOILIEHUH ra3oB; KOJWYECTBEHHBIX XapaKTEPUCTHUK
HCXOJHBIX BEIIECTB U MPOJYKTOB pPeaKkIuu; Macchl (00beM, KOJMYECTBO BEIIECTBA) MPOAYKTa
peakuuu, €ciyu OJHO M3 BEIECTB JAaHO B BHUJE PacTBOpa C ONPEAEICHHOW MaccoBOW HOJei
PacTBOPEHHOTO BELIECTBA.

Pa3nea 3. CTpoenne u cBolcTBa Heopranmdeckux pemects. KonrposabHasi padora
«CBOMCTBA HEOPIaHMYECKHUX BELECTB)
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KonTtponbHas paboTa COAEPKUT TPU BUJA 3aJaHUN:

1. 3amaun Ha pacueT MaccOBOW J0JM (MAcChl) XMMHUYECKOTO 3Je€MEHTa (COSAMHEHUs) B
MoOJIeKyJie (CMech).

2. [IpakTryeckue 3aanus N0 Kiaccu(uKalum, HOMEHKIAType U XUMHUECKUM (hopMynam
HEOPraHMYECKUX BELIECTB pA3JIMYHBIX KJIACCOB: OIPEAEICHUE Kjlacca HEOPraHWYeCKUX
BEILIECTB, HA3bIBATh HEOPraHWYECKHE COEIMHEHHUS 10 MEXIYHapOJHOH M TPHUBUAIBHOU
HOMEHKJIAType M0 XUMUYECKUM (PopMysiam.

3. 3ajaHus HA COCTABJICHUE YPAaBHEHUHW XMMUYECKHX PEAKIUIl C ydacTUEM IPOCTBIX U
CIIO)KHBIX HEOPraHMYEeCKHX BELIECTB: OKCHJIOB METAJIOB, HEMETAIOB M aM(OTepHbIX
JJIEMEHTOB;  HEOPTaHWYECKUX  KHUCIIOT, OCHOBaHMA ©  aM(OTEpPHBIX THJIPOKCHUIOB,
HEOPTraHMYECKUX COJICH, XapaKTepU3YIOIIUX UX CBOMCTBA M CIIOCOOBI MOTyUCHHS.

Pa3znea 4. Ctpoenne m cBoiicTBa opranumvyeckux BemecTB. KoHTpoabHas padora
«CTpoeHue U CBOHCTBA OPraHNYeCKNX BellecTB)

KonTponbHas paboTa COCTOUT U3 MATH BUOB 3a/IaHU:

1. 3amaHus Ha COCTaBIIEHHE HA3BaHUW OPraHMYECKUX COCJUMHEHUUA MO XUMHUYECKUM
dbopMynaMm (B T.4. CTPYKTYPHBIM) C HCIOJIb30BaHHEM TPHUBUAIBHON WM MEXKIYHAPOIHOMN
CUCTEMAaTUYECKON HOMEHKJIATYPHI.

2. 3amaHuWsi Ha COCTaBJICHHWE TIONHBIX MW COKPAIIEHHBIX CTPYKTYPHBIX (opMyn
OPraHMYECKHUX BEIIECTB OTAEIBHBIX KJIACCOB [0 HUX Ha3BaHUSAIM B COOTBETCTBUU C
MEXIyHAPOAHOW HOMEHKIIATYPOH.

3. 3amaum Ha ompeAeNeHUe MPOCTeHIIeH (OPMYITBI OPraHUIECKO MOJICKYJIbI, UCXOS U3
AJIEMEHTHOTO cocTaBa (B %).

4. 3amaHus Ha COCTABIICHHE YPAaBHEHUI XUMUYECKHUX PpEaKIUH, WIUIFOCTPUPYIOLINUX
XMMHYECKHE CBOMCTBA C YYETOM MEXaHM3MOB IIPOTEKAHUS JAHHBIX PEaKLUUil U FE€HETUYECKOU
CBSI3M OPraHUYECKHX BELIECTB Pa3HbIX KIIACCOB, B T.4. LIEMIOYKN IPEBPALLICHUMN.

5. PacueTHble 3a/1a4M 110 ypaBHEHHUAM PEAKIUN ¢ y4aCTHEM OPTraHMYECKHUX BEIIECTB.

Paznen 5. KuHernyeckue M TepMOAUHAMHUYECKHE 3aKOHOMEPHOCTH NPOTEKAHHUS
xumnuyecknx peakuuii. KonTpoabHasi padora «CkopocTh XHMHYECKOH peakuuv H
XHMHYecKoe PAaBHOBECHEe)

KonTponbHast paboTa COCTOUT U3 TPEX BUIOB 3a/laHUM:

1. PacueTHple 3aauM HAa M3MEHEHUE CKOPOCTHM XHMHYECKHX B 3aBUCUMOCTH OT
KOHLIEHTPALlUU PEarupyronIiX BEUIECTB U TEMIIEPATYPHI.

2. 3ajauu Ha pacyeThl TEIJIOBBIX APPEKTOB XUMUUECKUX PEaKIMi U OmNpesaeseHne TUIa
peakiuu (1o TerioBomy 3 (exTy: 3K30- U IHAOTEPMHUECKUE).

3. 3amanus Ha npumeHeHue npuHuuna Jle-lllarenbe nns HaXOXAEHUS HaIpaBJICHUS
CMEILIEHUs] PaBHOBECHSI XMMHMUYECKON peakuy U aHaiu3 (akTOpOB, BIMSIOMIUX HA CMEIIECHHE
XUMHYECKOT0 PAaBHOBECHS.

Pazgen 6. dAucnepcHblie cucrembl. KoHTpoabHass padora mo teMe «JlucnmepcHbie
CHCTEeMbI»

KonTtponbHast paboTa COCTOUT U3 JIBYX YacCTei:

1. 3agaun Ha OPUTOTOBIEHHE M pacyeT KOHLEHTpAlMu pacTBOpoB (3 3agauu Ha
pacTBopeHue, pa30aBiIeHNE, CMEIINBAaHUE PACTBOPOB).

2. 3amaHusi HA TUCTIEPCHBIE CHCTEMBI, UCIIOJIb3yeMbIe B OBITOBOM M MPOU3BOCTBEHHOMN
JeSTeTLHOCTH YeJIOBeKa (B BHJIC TECTOBBIX 3a/IaHMI).

[IpuBenem mpuMeps! 3aaHU KOHTPOJIbHOM paboThl Mo Teme «CTpoeHHe U CBOMCTBA
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OpraHn4yecKMX BellecTB)», KOTOopasi IPOBOAUTCS MOCTIE U3yUeHHUs 00yJaloUuMucs pasena 4.
[To utoram u3yuenus paszznena 4 «CTpoeHue M CBOHCTBA OPraHMYeCKUX BeLIECTB)

oOyuatomuecs: OyayT ClioCOOHBI:

— OINpeAeNsaTh IPUHAMIEKHOCTh BEIIECTB K pAa3IMUHBIM KjlaccaM OpraHu4ecKuX
COEIMHEHMI; TOMOJIOTH U U30MEPBI;

— Ha3blBaTh M3YyYEHHbIE BELIECTBA [0 «TPUBHAIBHOW» WM MEXIYyHApPOTHOM
HOMEHKJIATYpE;

— XapakTepHu30BaTb CTPOCHUE M XUMHUYECKHE CBONCTBA M3YyYEHHBIX OPTraHUYECKUX
COCTMHEHHI,

— OOBSICHATH 3aBUCUMOCTb CBOIMCTB OPraHMYECKUX BELIECTB OT UX COCTAaBA U CTPOCHMUS;

— MPOBOAUTH BBIYMCIICHUS IO XUMUYECKUM (POPMYJIaM U YpaBHEHUSIM.

Temaruueckuii KOHTPOJIb OCYIIECTBIIsIETCS MeTojoM TecTupoBaHus (I) wiu B dopme
MMCEMEHHON paboThI, BKIIOYAIOIICH pakTudeckue 3ananus u 3agauu (11).

IIpuBenem npuMep KOHTPOJIbHOM PaboThl B opMe TecTOBBIX 3aaanuii (I).

1. BemecTBO, cOCTaB KOTOPOro BbIpaxxeH MojekysipHon dopmynoit C3Hs, oTHocuTCs K
KJIacCy:

1) apensl

2) ankaHsl

3) ajKeHsl

4) anKuHsbl

2. Ha3panme BemiectBa, popmyna koroporo: CHz-CH(CH3)-CH>-CH2-OH

1) 6yranon-2

2) MeHTaHoa-2

3) 2-metunOyTtaHon-4

4) 3-metundyranon-1

3. BemectBo, nmeromtee Gpopmyny CHo=CH> Ha3bIBaeTcCs:

1) Tonyon

2) 3THIIEH

3) ruuepuH

4) mponaHoJ

4. BemecTBo, Ha3BaHNE KOTOPOT'O MPOMHUOHOBAs KUCIIOTA, UMEET (POpMyILy:

1) C;HsOH

2) (CH3)NH

3) CH3-CH»-COOH

4) CsHoOH

5. Iy ankaHOB XapaKTepHa PEAKIUs:

1) npucoenunenus H»

2) XJIOpUpPOBAHMSI HA CBETY

3) obecuBeunBanus pactBopa KMnO4

4) nonuMepHu3auu

6. Meranon pearupyer c:

1) Hatpuem

2) Bopoi

3) BomopoaoM

4) MmeTaHOM

33



7. YKCyCHasl KHCJIOTa BCTYIAET B PEAKIIUIO C:

1) AgNOs

2) NaCl

3) NaxCOs

4) H,O

8. BepHbl /11 yTBEpKICHUS:

A. AMUHBI TPOSBIISIIOT OCHOBHBIE CBOMCTBA

b. AMUHOKUCIIOTBI IPOSBISIOT TOJBKO OCHOBHBIE CBOICTBA

1) BepHO TOJIBKO A

2) BepHO TOJIBKO b

3) BepHbI 00a YTBEPKIEHUS

4) HEeBEpHO HU OJJHO U3 YTBEPKIACHUN

9. Ypasuenue xumuueckoit peakinu CoHe+Clo—CoHsClH+HCI siBsiercs:

1) peakuueii 3ameleHus, MPOTEKAIOIICH M0 PAAUKAILHOMY MEXaHU3MY

2) peakiueil mpucoeInHEHMs, MPOTEKAIOIICH M0 PaAUKAILHOMY MEXaHU3MY

3) peakuueil 3aMenIeHus1, TPOTEKAOEH I0 HOHHOMY MEXaHU3MY

4) peakiueil mpucoeTUHEHMS, IPOTEKAIOIIEH M0 HIOHHOMY MEXaHU3MY

10. B peakumio «cepeOpsHOro 3epkaia» (C aMMHUAYHBIM PacTBOPOM OKcHaa cepedpa)
BCTYIIAET:

1) aTanon

2) rioko3a

3) rmnepuH

4) kpaxmai

11. YcraHoBUTE COOTBETCTBHE MEXKIY HA3BaHMEM BEIECTBA M KiaccoM (TPYIIOi)
OpPraHUYECKUX COCAMHEHUM, K KOTOPOMY(-0i) OHO MPUHATICIKHT.

HazBanwue BemecTBa

A) CH;COOH

b) CH3-CH»-CH3

B) CH>=CH-CH>-CHj3

I') CH3-CH»-OH

Krnacc opranndeckux coenHeHu

1) o1HOATOMHBIE CITUPTHI

2) yrieBoisl

3) KapOOHOBBIE KUCIOTHI

4) apoMaTHYECKHE yTIECBOIOPOIBI

5) HenpeAeNbHBIC YTIAEBOI0OPOIBI

6) npenenbHbIE YIIIEBOAOPO/IbI

12. B cxeMme npeBpalieHui

1500°C  Cakrt +Br2

CH4 — Xi — 6enszon — Xo

BellecTBaMM X1 U X2 COOTBETCTBEHHO SIBJISFOTCSL:

1) anerunex

2) 3THIIEH

3) 6pomOeH30I

4) xa0pOeH30
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5) dbenon

6) UKIJIOTeKCaH

13. Onpenenure MoseKyIsipHyIO (hOopMyITy BeliecTBa, coaepxaiero 37,5% yriepona,
50% xucnopoaa u 12,5% Bomopona. OTHOCUTENBbHAS TUIOTHOCTh MapoOB 3TOTO BEIIECTBA I10
BOJIOpOAY paBHa 16.

1) CH;0H

2) C;HsOH

3) HCOOH

4) CeHsOH

14. CkoabpKO JIUTPOB BOJIOpOJA moTpedyeTcs st oopazoBanus 10,2 T 3TUIOBOrO crivpra
W3 alleTallbJIeTua, €ClM BbIXOJ IPOyKTa peakiuu coctasisieT 80%?

1)6,2n

2)3,1n

3) 12,75 n

4)11,2 71

IIpuBenem npuMep 3a1aHuii AJ1s1 NTUCbMEHHOH KOHTPOJIbHOI padoTsl (II).

1. JlaiiTe Ha3BaHHUA OPraHUYECKUM COCIUHEHHUSIM [0 XHUMHUYECKUM ¢dopMylaMm C
WCIIOJIb30BAaHNEM TPUBHAIBHON MIIM MEXITYHAPOIHON CHCTEMATHYECKOH HOMEHKIIATYPBI:

a) C;HsOH

0) (CHs):NH

B) CH3-CH(NH2)-COOH

r) C3HoN

1) CH3CHHC=0

e) CsHsCH,OH

2. CocTaBbTe MOJHBIE U COKpAIlEHHbIE CTPYKTYpPHBIE (POPMYIIbI OPraHUYECKUX BEIIECTB
OTJIENBbHBIX KJIACCOB MO UX HA3BAHUSIM B COOTBETCTBUU C MEKIYHAPOTHON HOMEHKIIATYPOH:

a) MeTUI0€H3071

0) aHWIHH

B) 3-MeTunOyTaHaib

I') HUKJIOTeKCeH

n) OyranueH-1,2

€) 2-MeTHJIIponaHoJI- 1

K) OyTHH-1

3) aMMHOYKCYCHAasi KUCJIOTa

3. CocTaBbTe ypaBHEHMS] XUMMUYECKUX PEAKIUI COIVIACHO CXEME IIPEBPAILCHMI:

1500°C Caxkr +Br

CHs —» X1 — X5 — X3

VYKakuTe THIT 1 MEXaHNU3M PEaKIlii, Ha30BUTE 00pa30BaBIINECs BEIIECTBA.

4. Onpenenurte MOJNEKYISIpHYIO GOPMYITY BelllecTBa, coaepskariero 37,5% yraepona, 50%
kuciopoaa u 12,5% sogopoaa. OTHOcHUTENbHAS IJIOTHOCTh MAPOB 3TOT'O BEIIECTBA 110 BOAOPOAY
paBHa 16.

5. CKoJIbKO JTUTPOB BOJIOpOJIa MoTpedyercs i1t oopazoBanus 10,2 r 3TUI0BOTO CriupTa U3
areTanabJAeTH/Ia, €CJIM BBIXO/I MPOAYKTa peakiuu coctapiseT 80%?

2.2.2. Keiicbl

Keflicel MCHONB3yIOTCS B KavyecTBE OIEHOYHOTO CPEJACTBA B paslene 8 MPHUKIATHOTO
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MOy, UX COAEpKaHHE OMNpEeNeNseTcs ¢ ydyeToM MNpodecCHOHANbHOM HalpaBICHHOCTH
obpazoBatensHOU iporpaMmel CI1O. IIpumepsl BO3MOKHBIX TEM KEHCOB:

1. IloTeruieHue KIMMaTa U BHICBOOOXKAEHUE Ta30BBIX THIPATOB CO JIHA OKEaHa.

2. Byayue marepuaisl U1 aBUa-, MalllMHO- U IPUOOPOCTPOEHHUS.

3. HoBble MaTepHaibl AJisi COJTHEYHBIX OaTapei.

4. JlekapcTBa Ha OCHOBE PACTUTEINIbHBIX MPEMAPATOB.

5. X¥MHUYECKHE 3JIEMEHTHI B )KU3HU YEJIOBEKA.

6. Bogopoanas sHepreruka.

[IpuBenem mpumepbl KeiicoB mo xumuu (aBTop ['omyOeBa Muua bopucoBHa, yuutenb
xuMuH, https://urok.1sept.ru/articles/636947).

Keiic Nel. «XJ10p B KM3HM YeJIOBeKa»

B Slnonun oOBeAMHEHHBIMH cHJIaMd HaluoHanhbHOTO WHCTUTYTa 370POBbS H
[IpedexTyproro yauepcutera Cua3yoku ObLTO TPOBEASHO UCCIICOBAHNE. Y YSHBIC BBISCHUIIY,
YTO €CTECTBEHHBIE OPraHUUYECKHUE BEIIECTBA BCTYNAIOT B PEAKIIUIO C XJIOPUPOBAHHON BOJOM U3-
oJ KkpaHa, oOpa3ys omnacHble CO€AMHEHUS, KOTOPbIE MOTYT CIY>KUTh NMPUYUHON paka. Takue
coeMHEeHMs Ha3biBatOTCs M X, To ecTh «MyTtareH ukce» win «Hens3BecTHbIN MyTaren».

3ajaHus:

1. Ilpeanoxxure crocoObl YMEHBIIEHUSI IA0OBUTOTO BIUSHUS XJIOpAa B IUTHEBOU BOJIE Ha
OpraHM3M YeJIOBEKa.

2. Ucxons W3 cBOeH XU3HEHHOHN MPAKTHKH, MPHOIM3UTEIBHO PACCUUTANTE, CKOJIBKO
XJIOPUPOBAHHOM BOJIbI Bbl UCIIOJIb3YETE B TEUEHUE JHS U JUISl KAKUX LieJiei?

3. Kakue opransl yenoBeka OOJIbIIIE BCErO CTPAJAIOT OT BO3IEHCTBUS XJopa?

4. Kak BIMsIeT XJIOpUpOBaHHAs BOJa HA YEJIOBEKa MPU KynaHUuu?

5. Haiigure AONOIHUTENBHYIO MH(GOPMAIMIO O 3aMEHE XJIOopa Ipu o0e33apaKMBaHUU
BOJBI.

6. Uccnenyiite pa3nnyHble TOBapbl OBITOBONH XUMHUM B CBOEM JloMe. COCTaBbTE CHHCOK
XJIOpCcoAepKalluX COeAMHEHNH, YKa)KUTE Mepbl 0€301aCHOCTH IpU paboTe ¢ HUMH.

Keiic Ne2. «Bogopoaomo0uiu — mar B Oyayiee»

Apromobmnn Honda FCX Clarity Ha BOJOpOAHBIX TOIUIMBHBIX 3JEMEHTaX €31AT 110
noporam Espomnbl ¢ 2009 roma. B 2011 rogy Honda npucoenununach k eBporeickomMy
napTHepcTBY 3kosnoruyHoi sHepruu (Clean Energy Partnership), mocine yero BeiBena Ha nepBblIii
IUTaH TIPOU3BOJACTBO HKOJOTHYECKHM YHUCThIX aBTomMoOmieil. A Ha IlstoMm MockoBckom
MexayHaponHoM aBrocaione BA3 mpesacraBuil cBoro HOBUHKY «Jlama-AHTam» ¢ OamioHaMu
BOZOPOJa U KUCIIOPOAA.

3agaHus:

1. Tlouemy wMHOTrME€ aBTOMOOWJIbHBIE KOMITAHMH pa3pabaThIBalOT aBTOMOOWIIH,
paboTatoririe Ha BOJOPOIHOM TOTLIIUBE?

2. Kak BBIXJIONIHBIE Ta3bl aBTOMOOWJIEH, pabOTAIOIMIMX Ha YIIEBOJAOPOJIHOM TOTUIMBE,
BIIUSAIOT HA 37J0POBbE UEJIOBEKA?

3. Kakue «+» 1 «—» Bbl BUIUTE y BOJIOPOIOMOOUIIEH?

4. Haiiute TOMOIHUTEIbHYIO HHPOPMALIMIO 00 UX YCTPONCTBE.

5. Ecnu B Bare ceMbe WM y BallliX 3HAKOMBIX €CTh aBTOMOOUIIH, IOJICUUTANTE, CKOJIBKO
MPUOIN3UTENBHO JINTPOB OEH3MHA, ra3a U KaKOW MapKH MCIIOJIb3yeTe €KETHEBHO.

6. Kakue BemecTBa v B KaKOM KOJIMYECTBE MOTYT HAXOJAUTHCS B BBIXJIOMHBIX Ta3ax BaIIUX
aBTOMOOMIIEN?
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2.2.3. Y4eOHO-UCCIe10BATEIbCKUA TPOEKT

Y4eOHO-HCCIe10BaATENbCKHMA MPOEKT SBIISIETCSI OCHOBHBIM CITIOCOOOM OILIEHKH PE3yJIbTaTOB
o0y4eHus, chopMUPOBAHHBIX y O0YUAIOIIUXCS B XOJI€ OCBOCHHS MIPUKIIAJTHOTO MOYJISI XUMHHU B
paznenax 9.1. u 9.2. MccnenoBanue u XUMUYECKU aHanu3 00beKTOB Orochepsl/Texnochepst (¢
ydeToM Oynymieil npodeccHoHaIbHOM AesITeIbHOCTH).

[TpuBenem npumep MPOEKTHOIO 3aJaHusi, paboTa HaJ KOTOPbIM HauMHAETCs ¢ Hadaia
paszena, a JeTaJbHOE BBIIIOJHEHUE 3a/1aHUi B Ipymiax U opopMIIeHUE Pe3yIbTaTOB IPOSKTHON
JesITeIbHOCTH IIPOM3BOIUTCS B KOHIIE M3yUEHHs pa3zena.

OOmast Tema NpoeKTa, NPUBEAECHHAs HUXKE, B JalJbHEHMIIEM JIEKOMIIO3UPYETCS IO
(daceTHOMY MPHUHLMIY B 3aBHCHUMOCTH OT IOJy4aeMoil OOy4YaromMMUCS CIEIHaTbHOCTH
(mpodeccun), a Takke Kakaas TpyINa MOXKET PacCMOTpeTh Oosee yriayOlIeHHO OAMH W3
00513aTEeNIbHBIX CO/IEPIKATENbHBIX KOMIOHEHTOB (TIOATEM) ITPOEKTA.

Ha3BaHue npoekTa: cOCTaBICHUE MTPOEKTA I[BETHUKA/CAa/0ropoiaM B 3aBUCIMOCTH OT
COCTaBa MPOaHAIU3UPOBAHHBIX MTOYB.

IIpobiema mcciaeqoBaHMsA: OIpele/ieHME BO3MOXHOCTH pa3OMBKM LBETHHKA B
COOTBETCTBUM C JM3alfHEPCKHUM 3allpOCOM U HEOOXOAMMOCTH aJanTalud Au3ailHepCKOro
IIPOEKTa K NOYBEHHBIM M KJIMMAaTUUYECKUM YCIOBUSAM HAa OCHOBAHUU UCCIIE0BAHHSI XUMUUECKOTO
COCTaBa MOYB MPEIJI0KEHHOT0 Y4acTKa.

Leas nmpoekTa: ONpeneNNuTh BIUSHUE XMMHUYECKOTO COCTaBa MOYB HA MPEIOKEHHOM
Y4acTKe Ha aCCOPTUMEHT PACTEHH, PEKOMEHIOBAaHHBIX K TIOCA/IKE [Tl pealn3allii BBIOPaHHOTO
JIM3aHHEPCKOTO MPOEKTA.

3ajauu npoekra:

1) uccnenoBaTh XMMUYECKHH COCTaB, CTPYKTYPY, KUCIOTHOCTb [TOYBBI HA IIPEAJIOKEHHOM
y4acTKe;

2) uccnenoBaTh HHCOJSIMIO OTBEIEHHOTO /IS IBETHUKA YJacTKa,;

3) mpeIoKUTh MEphl MO YIYYIIEHUI0 KayecTBa MOYBBI ITyT€M BHECEHMS Pa3IMYHBIX
yaoOpeHuit u 100aBOK Ha MPEAJIOKEHHOM YYaCTKE B ClIydyae HEOOXOIUMOCTH;

4) ompenenuTh aCCOPTUMEHT PACTEHUI B COOTBETCTBHHU C BBISBICHHBIMH OCOOCHHOCTSIMU
HCCIIEIOBAaHHOTO YYacTKa U AU3aHHEPCKUM 3alpoCcoM;

5) COCTaBHUTH TIOCATOYHYIO BEIOMOCTb;

6) MOATOTOBUTH U MYOJIUYHO MPEJCTABUTH MPE3EHTALIMIO IO TEME ITPOEKTa B KOMaHIE.

PesynabTaTnl 00yyeHus:

— OIpeneNiATh MepeueHb HEOOXOAWMBIX HCCIIEAOBAaHMM XMMHYECKOTO cOcTaBa MOYB U
y4yacTKa JUIs COCTaBJIEHUS WU aJalTalui paHee pa3pab0TaHHOTO MPOEKTa IIBETHUKA,;

— OTIHCHIBATH 3aBUCHMOCTh ACCOPTUMEHTA PACTEHUH OT KadeCcTBa MPEIIOKECHHON TTOYBBI
JUTs1 OOYCTPOMCTBA IIBETHUKA;

— crocoOHOCTH HCITOTF30BATh COBPEMEHHBIE CPENICTBA MTOUCKA, aHAIN3a M MHTEPIPETAIINN
nHpopManuy, 1 UHPOPMAIIMOHHBIE TEXHOJIOTUU ISl BBIMOJHEHHS 3a/4a4 MpodeccnoHanibHOM
nearenbHocTH (OK-2);

— CIOCOOHOCTh 3(PPEKTUBHO B3aUMOJIEHCTBOBATh U pabOTaTh B KOJJICKTUBE M KOMaHJIE
(OK—4).

PesyabTaT npoexkTHOMH padoThl 00y4aroIerocs:

— MakeT / BujieoMarepuai / meyaTHeie cpeactsa / 3D-monenun KOCMHUUECKOW TEXHOJIOTHH;
MIPE3CHTAIHsI Pe3yIbTaTOB HCCIICI0BAHUS HAa IPOPECCHOHATHHBIX KOHKYPCAX.

®opma npeacrabJieHus pe3yJbTATOB NPOEKTHOI padoThbI:
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— 3alIMTa IPOEKTa C UCIOIb30BAaHUEM CPE/ICTB BU3YAIHM3aI[MU U JEMOHCTPALIUU TPOIYKTA
(/ makera / Bueomarepuana / medaTHbIX cpeacTs / 3D-Monenu (pu HaJIHMYUH).

Bo3MoskHbIe BADHAHTBI T€M MPOEKTOB:

1. UccnenoBanue coctaBa MUHEPAIbHOM BOABI M PEKOMEHIAIUH T10 €€ MCIIOJIb30BAaHHIO.

2. HUccnenoBanue paspymiaromiero ACHCTBUS MPUPOJHOM BOJbI Ha CTPOUTEIbHBIE
MaTepUabl.

3. CocraBieHue TMPOEKTa LIBETHHUKA/Oropoja/caia B 3aBUCHMOCTH OT COCTaBa
MPOAaHATM3UPOBAHHBIX TOYB B COOTBETCTBUU C JU3aWHEPCKUM 3allpocoM (MOHOXPOMHBIH
L[BETHUK, [[BETHUK OJIHOJICTHUKOB, MHOT'OJIETHUKOB, JIEKOPATUBHBIN Oropoj U 1p.).

4. CocraBneHue cOaTaHCHPOBAHHOTO MEHIO Ha JIeHb (HEIENT0) B 3aBUCHMOCTH OT
COJZIepKaHUsI XUMUYECKUX MAaKpO U MUKPO3JIEMEHTOB B IPOAYKTaX MUTAHUS.

5. HccnenoBanue KkauecTBa MUTHEBOM BOJIBI.

6. UccnenoBanue mpoO BOIOMPOBOAHOM BOABI HA IPEAMET YCTPAHEHHS JKECTKOCTH.

7. YcTpaHeHue KeCTKOCTH BOJIBI B CEIbCKOXO03IHCTBEHHOM e TEIbHOCTH.

8. KonTponb kauecTBa TEXHUYECKON BOJBI Pa3HBIX BUAOB B COOTBETCTBHH C METOJAUKAMU
o 'OCT.

9. Coznanue 1eKOpaTUBHOM MITYKATYPKH.

10. [IurMeHTHI B U3JEIUSIX U3 CTEKJIA.

11. UccnenoBanue pa3pyriaroniero JeHCTBUS BOJIbI HA CTPOUTEIIbHBIC MaTEPUAITHI.

12. Ouenka cocTosiHMsI BO3yxa paboueill 30HbBI cliequaincTa (TeXHOJIora, CTPOUTENS U
T.I1., C Y4€TOM O0JIACTH TPOPECCHOHATBHOMN JEITEIbHOCTH) B COOTBETCTBHH C HOPMAaTUBHBIMHU
JOKyMEHTaMu

2.3. OueHo4HbIe CPeaCTBA MPOMEKYTOYHOH ATTECTAIMH MO0 JTUCHHUIINHE « XUMHUA»

ITpomerxyTouHas aTTecTalys Mo JUCHUIUIMHE «XUMHUs» MPOBOAUTCSA B (hOpME IK3aMeHa.
Kaxiplii 5x3aMeHalMOHHBINA OMJIET COCTOMT U3 TpeX 3aaHuil: 1) TeopeTHuecKoe 3a/laHue B BUJIE
BOIIPpOCA M3 TEOPETUYECKOTO COJEpPXKAHUS OCHOBHOTO U MPHUKIAJAHOIO MOAyNIel; 2)
MIPaKTUYECKOe 3aJlaHue (COCTaBICHHE YPaBHEHMM XUMHYECKHX peakIuil C y4YacTHeM
HEOPraHUYECKUX UM OPraHUYECKHX BEIIECTB, B T.4. LIEMIOYEK MPEBPALICHUI U Ka4yeCTBEHHbIX
peakuuii 0OHapyXeHUS; XUMHUUECKUX (POPMYII HEOPraHUYECKUX U OPTaHUYECKUX BEIIECTB, B T.4.
CTPYKTYPHBIX; 3aJ1aHHsl TI0 HOMEHKJIaType HEOPTaHUUYECKUX U OPraHUYECKHUX BEILECTB; OLEHKA
U3MEHEHHS CKOPOCTH XHWMHUYECKOM pEaKIMM M HaNpaBJICHUS CMEUICHHS DPAaBHOBECHUS C
ucnoib3oBanueM mnpuHuuna Jle-lllatense; oneHka XUMHUYECKOrOo COCTaBa U OOOCHOBaHUE
IPUMEHUMOCTH 00BbeKTa OMO- WM TeXHOC(ephl U T.I.); 3) pacueTHas 3ajada (pacyeTsl 1o
YPaBHEHUIO XUMHYECKHX DPEaKIHi{, pacueT MaccoBOMl M0JM (Macchl) XMMHUYECKOTO 3JIeMEHTa
(coemuHeHusi) B MOJeKyyne (CMecH); ompeaelieHHe NpocTermeii (GopmMysbl OpraHUuYecKon
MOJIEKYJIbI, HICXO/ISI U3 3JIEMEHTHOTO cocTaBa (B %); pacyeTbl TEIIOBBIX A3PHEKTOB XUMUYECKUX
peakuuii; pacueTbl 3aBUCUMOCTH CKOPOCTH XUMHYECKOW peaklMh OT KOHIEHTpaluuu u
TeMIIepaTyphl U T.I1.).

[IpuBenem mpumMep sK3aMeHAIIMOHHOTO OnIeTa.

3aganue 1.

Kakoii pacTBOp HCHOJB3YIOT Ul KAaueCTBEHHOM PEKLHUHM OINPENEICHUS XJIOPHUIOB,
O6pomuoB, oauaos? Hanumure ypaBHEeHUS peakivii 1 000CHYHTE OTBET.

3aganue 2.

Jlana cxema npeBpanieHui.
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CZHSOH Al203, 400°_) X1 KMnO4, H20, 0—20"_) X2 HBr (u36.), t_, X3 . STHH —> —>C2H4O

[IponummTe Bce peakuu U onpenesnTs Beniectsa X1, X2, X3.

3aganue 3.

Omnpenenure MaccoBbIE JOMH XUMHYECKHX JJIEMEHTOB B okcuae amomubus AlOsz u
BBIPA3UTE UX B IMPOLICHTAX.
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3akaroueHue

Takum o0pazom, (GOHI OLEHOYHBIX CPEACTB MO AUCHHUILIMHE «XUMHS» COCTOUT W3
OLICHOYHBIX CPEJACTB TEKYIIEro, pyOeKHOro (TEMaTUYeCKOro) KOHTPOJISI U 3aJlaHui
IIPOMEKYTOUYHOM aTTECTALUU.

B y4eOHO-MeTOAMueCKOM KOMILIEKCE MPUBEICHBI IPUMEPHI 33JaHUN, KOTOPBIE SBIISIOTCS
MozenbHbIMUA. Kaxkniplii mpenojaBarenb, B CBOIO OYEpElb, B paMKaX CBOEH METOAMYECKOU
JESITeIbHOCTH CaM MPOEKTUPYET U pa3padaThIBaeT CPeICTBA OOYUEHMS] U KOHTPOJS, a TaKxKe
BBIOMpAET METO/BI U OpraHU3alMOHHbIE (POPMBI UCXO/S U3 OPraHU3ALMOHHO-TIEIarOrMUYECKUX
yCJIOBUH 00pa3oBaTeNbHOTO MpPOIecca, COOCTBEHHOTO OIBITA, YPOBHS IOATOTOBIEHHOCTH H
MOTHBALIMH CTYJIEHTOB.
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